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BRUNSWICK BUILDS SHAPES THAT OUTDO SCIENCE FICTION 


Thanks to yesterday’s pioneering, 
Brunswick today produces mono- 
coque structures of simple and 
compound configuration by the 
unique Strickland B Process. 
Continuous and costly research and 
development work permits the 
precision placement of juxtaposed 
fiberglass in numbers and orienta- 
tion prescribed by the stress analyst. 


Useless weight is avoided, for the 
stress carrying abilities of a com- 
ponent can be "shaped" to fit the 
need . . . i.e., tension on top, buck- 
ling compression on the bottom, 
diagonal tension on the sides, etc., 
as in a drop tank. The constancy of 
dimensional and dielectric qualities 
provided also assures ready inter- 
changeability of parts so fabricated. 


Naturally, Brunswick skills in the 
design, fabrication and testing of 
aircraft components in metal honey- 
comb, conventional metalwork and 
plastics continues to profit by this 
forward looking research. For 
prompt and helpful attention, write 
to : The Brunswick-Balke-Collender 
Company, Defense Products Div., 
1700 Messier St., Muskegon, Mich. 


BRUNSWICK 

MAKES YOUR IDEAS WORK 



How Goodyear determines a vibration-free landing-gear system 


— while the aircraft is still on “the boards!” 


It's common knowledge that modern-day aircraft designers are 
•turning to higher-strength alloys in landing-gear systems in 

And it’s a known fact, too. that landing gears made from these 
high-strength alloys are more flexible. But often it is not 

be under aircraft braking conditions : whether vibrations will 
reach such amplitudes as to cause early fatigue, struts or other 
structures to fail, or in any way be unacceptable when the 
airplane is finally flown. 

To determine this unknown, Goodyear engineers have applied 
the principles of vibration-dynamics, and together with an elab- 


landing-gear system to predict the compatibility of all com- 
ponents before the gear has been built. 

Teaming the proposed brake with a huge direct-drive dyna- 
mometer and an impressive lineup of GEDA Analog Com- 
puters, Goodyear can accurately ascertain the response of the 
landing-gear system to the brake-can investigate any desirable 
modifications while the system is still on “the boards.” 

This technology is solving knotty problems not only for jet 
fighters, but for complex truck or “bogie" type gears as well 
—at great savings in time and engineering man-hours. It is an 
example of how Goodyear serves its customers with advanced 
techniques as well as the finest hardware. For information, 
write: Goodyear, Aviation Products Division, Dept. U-1715, 
Akron 16, Ohio. 


--CMB/hU 
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HOW MAGNESIUM ALLOY 
SAND CASTINGS 
IMPROVE AIRCRAFT DESIGN 

New thin-wall castings replace 
complex, costly fabrications 


T HE number of magnesium alloy 
sand castings used in aircraft and 
missile assemblies is growing by leaps 
and bounds. One reason is the general 
recognition among designers that 
magnesium saves precious weight 
without sacrificing strength and rigid- 
ity. Two other reasons are also re- 
sponsible for the rapid increase in the 
use of magnesium castings in aircraft 
design: 

1. New elevated-temperature alloys. 
2. Simplified design, construction 
characteristics of magnesium sand 
castings. 

three alloy systems are now com- 
monly used for magnesium sand 
castings — magnesium-aluminum-zinc, 
magnesium-rare earth and magnesium- 
thorium. 

Mg-Al-Zn alloys have High strength 
and very good casting characteristics. 
They provide stability of properties 
up to 200”F. and often are satisfactory 
as high as 350° F. A number of different 
alloys in this system are available, each 
having a characteristic combination of 
properties — yield strength, pressure 
tightness, ductility, weldability, etc. In 
addition, these alloys are heat-beatable 
to obtain a range of sbengths. 

For the 350°F.-500°F. range, the 
magnesium-rare earth alloys can be 


used. These alloys have excellent 
pressure tightness as well as good 
creep sbength at temperature and can 
also be heat-beated. 

EOR TEMPERATURES UP TO 700° F„ the 
magnesium-thorium alloys are used. 
HK31A is particularly good for short 
time elevated-temperature uses where 
high stresses are encountered. HZ32A 
is excellent for low sbess performance 
over a long period of time. Both have 
creep characteristics superior to the 
Mg-Al-Zn and Mg-rare earth alloys, 
and both are available in the heat- 
beated condition. 

Magnesium alloy sand castings are 
being made in a large variety of 
shapes and sizes, ranging from a few 
ounces to over 1600 lbs. The favor- 
able casting characteristics of magne- 

bility in design. 

thin-walled sections, for example, 
can be produced to replace inbicate 
fabrications involving several opera- 
tions. Although thin walls are nor- 
mally kept small in area, new tech- 
niques have been developed to obtain 
large thin-walled sections with better 
than average surface uniformity. 

For more information about magne- 
sium sand castings and their use in 
aircraft design, contact your nearest 
magnesium foundry or Dow sales 
office. 
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AVIATION CALENDAR 


Sept. 1-7 — 1 9SS Farnborough Flying Display 
and Exhibition, Society of British Air- 
craft Constnictors. Famborough, F.ng. 

Sept 6— Annual Meeting, co-sponsored bv 
General Electric's Small Aircraft Engine 
Dept, and American Helicopter Society. 


J- 

Co., SAED, 1000 West 


I Elect 
re, Lynn, 


Sept. 8-13-First International Congress of 
the Aeronautical Sciences, Palace Hotel, 
Madrid. Spain. 

Sept. 11-12— Annual Business Meeting and 
Conference, Northeast Chapter, American 
Assn, of Airport Executives, Municipal 
Airport. Worcester, Mass. 

Sept. 15-18-Fall Meeting, American Rocket 
Societv, Inc, Hotel Statlcr. Detroit. 

Sept. 1 5-19— Annual Instrument-Automation 
~ ational) In- 


t Society t 


ica, Philadel- 
lall. Philadelphia, “ 
invention of the 
craft Assn, Belle 
iladelphia, Pa. 


i, Fla. 


Hotel, Bal Harbor. Miami 
Meeting, 


Sept. 22-24— Seventh Ann 
Standards Engineers Soci 
Franklin Hotel. Philadelphia. Pa. 

Sept. 23-25-Radio Technical Commission 
for Aeronautics Fall Assembly Meeting. 
Chamberlain Hotel, Old Point Comfort, 
Ft. Monroe. Va. 

Sept. 25-27— Fifth Annual National West- 
ern Forum, American Helicopter Society. 
Ambassador Hotel, Los Angeles. Calif. 
Sept. 25-28-Air Force Assn. Annual Con- 
' Airpowcr Panorama, Dallas. 


Sept. 29-30— Mid- ti 
rs Conn-' 


• Confer 
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airborne applications have been carefully considered 
in the design of Consolidated's pot pressure pickups. Minimum size and 
weight . . . mounting convenience through an integral flange base and parallel 
fittings . . . superior resistance to shock and vibration . . . are immediately 
apparent advantages. In both pickups, pressure fluid remains external to the 
wiper system, precluding potentiometer contamination by the measured media. 
Operating temperature range is — 65°F to 200°F. 

differentia! pressure measurements of non-corrosive fluids in ranges up to 100 psi. 
Flexure pivot assembly gives minimum hysteresis (0.6%), friction of less than 
1%, and zero backlash. Linearity is ±1%. Weight, only 8 oz. 

high-pressure TYPE 4-381 is offered in differential and gage models from 
600 to 5,000 psi, and absolute models from 600 to 1500 psi. Design features solid 
construction of 303 stainless steel, fail-safe case that takes 10,000 psi, vibration 
resistance to more than 25 g’s in a small 2" x 2” x 1 !4" package. 

For complete information, contact your nearest CEC soles and service office, or write 
for Bulletins CEC I604-X7 and 16II-XI. 


Transducer Division 


© 


Consolidated Electrodynamics 

300 North Sierra Madre Villa, Pasadena, California 
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ground supportequipment 

service proved 
STOW-ABLE DUCT 

AIRATERRA . . . foremost designer and marketer of ground 
support equipment . . . offers the finest in woven -type DACRON 
ag^B^NE DUCT . . . FIELD TESTED! 

Every section of AIRATERRA or ROYLYN DUCT 
so marked ... and FULLY GClARANTEED. 

tWflEDIATE DELIVERY 


ORDER THESE PART NUMBERS 
6858 • 6808 • 6759 • 6999 • 6772 

■ UNIT LENGTHS TO 50 FT. 

• GREATER FLEXIBILITY 

• LIGHTER WEIGHT 

• EASY STOWAGE 

• ALL BONDED CONSTRUCTION 

• LONGER LIFE 

• ROYLYN SPECIFICATION RYY- 12-004 

• GUARANTEED ROYLYN QUALITY 

^ USE WITH ROYLYN 7643-48 AIR-START 
COUPLING with butterfly valve to prevent 
s whipping ... IT'S QUALIFIED! 



Increase the life of this duct even further 
with the replaceable Roylyn scuff jacket. 


Write direct to AIRATERRA lor technical information and prices. 


'IJie fle.il Connection^ in ttte hUa'iht 


0 PAULA AVENUE • GLENDALE I. CALIFORNIA 



( Continued from page 5) 

Sept. 29-Oct. 3— National Aeronautical 

Meeting, Society of Automotive Engi- 
neers, Inc., the Ambassador. Los Angeles. 
Calif. 

Sept. 29-Oct. 3— Semi-Annual Meeting and 
Western Tool Show, American Societv of 
Tool Engineers, Shrine Exposition Hall, 
Los Angeles, Calif. 

Oct. 1-2— Conference on Radio Interference 
Reduction, sponsored by Armour Re- 
search Foundation and U. S. Army Sig- 
nal Engineering Laboratories, Museum of 
Science and Industry, Chicago, 111. 

Oct. 1-3— National Airports Conference, 
University of Oklahoma. Norman. Okla. 
Co-sponsored by American Assn, of Air- 
port Executives and the CAA. 

Oct. 4— Second Annual Awards Banquet, 
Society of Experimental Test Pilots. Bev- 
erly Hilton Hotel, Beverly Hills, Calif. 

Oct. 6-7— National Symposium on Extended 
Range and Space Transmission, spon- 
sored by Institute of Radio Engineers and 
George Washington University, Lisncr 
Auditorium, Washington, D. C. 

Oct. 7-8—1958 Joint Meeting, Institute of 
the Aeronautical Sciences and Canadian 
Aeronautical Institute, Chateau Lauricr, 
Ottawa, Canada. 

Oct. 8-10— Hth Annual Aviation Spark Plug 
and Ignition Conference, Champion 
Spark Plug Co., Secor Hotel, Toledo, 

Oct. 9-10— Ninth Annual National Noise 
Abatement Symposium, sponsored by 
Armour Research Foundation. Hotel Sher- 
man, Chicago, 111. 

Oct. 13-15— ASME-ASLE Joint Lubrication 
Conference, Statler Hotel, Los Angeles, 
Calif. 

Oct. 13-15— Hth Annual National Elec- 
tronics Conference, Hotel Sherman, Chi* 

Oct. 14— Airport Development & Operations 
Conference, New York State Dept, of 
Commerce, Onondaga Hotel, Syracuse, 
N. Y. 

Oct. 15-17— Twelfth Annual Meeting 

Southeastern Airport Managers' Assn, 
Ilie Palm Beach retrace, Palm Beach. 

Oct. 20-21— Fourth National Aero-Corn 
Symposium, sponsored by Institute of 
Radio Engineers, Hotel Utica. Utica, 
N. Y. 

Oct. 20-22—1958 Annual Meeting, Assn, of 
the United States Army, Shcraton-Park 
Hotel, Washington, D. C. 

Oct 22-24-Fifth National Vacuum Sym- 
posium, Sir Francis Drake Hotel, San 
Francisco, Calif. 

Oct. 23-25—1958 National Simulation Con- 
ference, sponsored by Institute of Radio 
Engineers Professional Group on Elec- 
tronic Computers, Statlcr-llilton Hotel, 
Dallas, Tex. 

Oct. 27— Hth Annual General Meeting of 
the International Air Transport Assn, 
New Delhi, India. 

Oct. 27-28— East Coast Conference on Aero- 
nautical & Navigational Electronics. In 
stitute of Radio Engineers, Lord Balti- 
more Hotel, Baltimore, Md. 

Oct. 30-31—1958 Electron Devices Meeting, 
sponsored by Institute of Radio Engi- 
neers, Shoreham Hotel, Washington. 
D. C. 
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SUNDSTRAND 


. . . a primary source for 



...for missiles, aircraft 
and ground support equipment 

Evidence of Sundstrand Aviation capabilities for the 
development and production of constant frequency elec- 
trical systems for guided missiles, aircraft, and ground 
support equipment is indicated in the following ex- 
perience record: 

•. First airborne constant speed drive system and controls 
for 400 a-c electrical systems (B-36 in 1946). 

• Drives proved by more than 4,000,000 flight operating 

• Constant frequency electrical systems prime contractor 
for Regulus II, SAAB J-35, and the F-8U3. 

• Subcontractor on systems and components for nearly all 
first-line U. S. military aircraft. 

• First constant speed drive system for ordnance vehicle. 

• Portable field test stands for testing of complete electrical 
power generating systems. 

• Extensive R&D work in drives, pumps, motors, and high- 
speed gearboxes for operation at temperatures up to 800° 
F oil inlet and 1000° ambient. 


constant frequency 



For more complete 
information, 
write today. 




SUNDSTRAND 

AVIATION 

24 1 1 Eleventh Street, Rockford, Illinois 







OUT OF RESEARCH... NEW PRODUCTS FOR AMERICA 

Avco Research and Advanced Development announces 

the availability Of ... . truly neWi tr uly advanced equipment for industrial and 
military research programs . . . equipment that mil greatly 
improve existing lechniqxies and enable achievement of research 
and development objectives. 

Instrumentation — Avco's Kerr Cell Shutter, represen- 
tative of our advanced instrumentation, is an extremely 
compact unit capable of precision exposures from 0.1 
microsecond down to 0.01 microsecond. 

Data Processing— Avco’s Transistorized Building Blocks 
provide a new dimension to designers of special purpose 
control devices. 

Environmental Equipment— Avco’s Acoustic Noise Gen- 
erator simulates, in the laboratory, noise produced by 
missile and jet engines. 

Only creative scientific thinking and the most pro- 
gressive practical engineering could yield so unique an 
equipment program. Other current projects of the Research 
and Advanced Development Division of Avco . . . one of 
America’s largest, most complete technical organizations 
. . . promise to yield equally striking results. 

Further announcements will be forthcoming over the next 
several months. We intend to supply American industry 
SOI Lowell Street, Wilmington, Mass. with the products of research. 



Marketing Department, 



| SEE AVCO'S HYPERSONIC INSTRUMENTATION, BOOTH 1618, ISA EXHIBIT, PHILADELPHIA, SEPT. 15-19 \ 



TRIPLE WALLOP 


AIRBORNE DIGITAL ELECTRONIC COMPUTER WILL "TAKE OVER" FOR PILOT, NAVIGATOR AND BOMBARDIER ON NAVY’S NEWEST JET BOMBERS. 

The crowded quarters of carrier-based aircraft leave little room for electronic "brains"— a scant few cubic feet in the case of the Navy's 
requirement for its AN/ASB-8 program: a package computer capable of target-approach pilotage, navigation and precision bombard- 
ment. And that's just what Burroughs, working closely with the Naval Ordnance Test Station, China Lake, is doing-cutting a roomful 
of equipment down to size. Burroughs Corporation, 6071 Second Avenue, Detroit 32, Michigan. 


Burroughs Corporation 

“NEW DIMENSIONS / in computation for military systems" 
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IN THE 

COURSE 

EVENTS 


*A Priceless Ingredient — 

achievement 

DESIGNERS AND MANUFACTURERS OF: 
high pressure pneumatic equipment 
high temperature and bleed air equipment 


hydraulic exotic fluids, gas, and cyrogenic equipment 
integrated hydraulic and pneumatic systems 


REPRESENTATIVES: 


RANDALL 

ENGINEERING 

CORPORATION 



5933 Bowcroft Street / 

Los Angeles 16, California — / TExas 0-8533 


EDITORIAL 


The Problems Ahead 


The aviation industry and its related technologies 
never lack for problems blooming on their technical, 
economic and political horizons. The session of the 
85th Congress terminated last month with an extraordi- 
nary record of coming to grips with the fundamental 
problem of organizing a national policy coordinating all 
our efforts in this vital area. 

It has been apparent to people in the industry for 
more than a decade that aviation and its related tech- 
nologies reaching all the way into outer space are a 
keystone in the national strength of any nation. This 
includes the sum total of all aviation efforts, the airlines 
as well as military aviation and the expensive and in- 
creasingly complicated ground environment for these 
operations. 

However, our political leaders have been extremely 
tardy in recognizing this Fact. In contrast, the top 
Soviet hierarchy grasped this fact firmly right after World 
War II. They have given their aviation and scientific 
programs top priority. They have ridden this policy to 
increase international power and prestige. Their payoffs 
from this long, top-priority development program during 
the past few years have put the Soviet Union in a posi- 
tion where it is challenging the military strength and 
scientific leadership of the U. S. 

Belatedly, Congress and the White House have be- 
come aware of the need for a truly national policy in 
this area. During this last session, they took badly needed 
action to untie the Gordian knot of bureaucracy and 
vague and conflicting authority that hamstrung so many 
attempts to make maximum progress in minimum time. 
Similarly, both Congress and the White House recog- 
nize the vital role of aviation in our national economy, 
not onlv as a manufacturing industry but as an integral 
part of our transportation system. 

However, much remains to be done to build on the 
sound foundation laid by the 85tli Congress. There are 
some hopeful signs that the required action will be 
forthcoming. One of the most acute problems facing 
both the military and the industry that builds their 
weapons is that of modernizing procurement policies 
and procedures so that the military, the industry and the 
taxpaying American public get a fair shake. 

The present mass of procurement legislation and ad- 
ministrative regulation were written basically to cover 
the buying of artillery shells and battleships. They are 
totally inadequate to handle the situations created by 
complex aircraft, missile and space vehicle systems that 
are now the prime requirement of the military. It is 
impossible to patch or amend the present legislative or 
regulatory maze to meet these modern requirements. 

The job required a completely fresh start and an 
entirely new set of laws and regulations aimed at meeting 
modern requirements in a swift and expeditious manner. 
The legislation which Sen. Saltonstall of Massachusetts 
introduced in the closing days of the last Congress 
(AW Aug. 18, p. 26) is certainly a step in the right 
direction. 


In this connection, we urge the aviation industry to 
abandon its traditional air of detached indifference and 
get into the thick of the discussions on this legislation. 
The success of industry participation in the renegotia- 
tion bill debate spearheaded by Boeing Aircraft Co. 
President William Allen was a good example of the con- 
structive contribution that experienced industry leaders 
can make to vital legislation in this area. We have been 
pleased to note that the Aircraft Industries Assn, under 
the leadership of Orval Cook has been taking an active 
and constructive interest in legislative issues. 

One of the big points that must be hammered home 
to the Congress is the relative use of negotiated and 
advertised bid contracts. Even such a knowledgeable 
and experienced military legislator as Rep. Carl Vinson 
of Georgia doesn't appear to understand that weapons 
systems such as the B-58 bomber. Atlas missile and Dyna- 
Soar cannot possibly be handled by advertised formal 
bids. The negotiated contract has become a nasty word 
on Capitol Hill. But, under the present morass of pro- 
curement policies and procedures, it is about the only 
way hardware of any complexity' at all can be developed 
and produced with reasonable speed. 

Another congressional bugaboo that needs to be 
swatted hard is the current antipathy on Capitol Hill 
toward the weapon system concept. The weapon system 
concept is the only feasible technical approach to devel- 
oping modern, complex weapons. The old idea of buy- 
ing a lot of components from individual manufacturers 
and then trying to squeeze them into an airframe or 
missile casing is technical suicide today. The whole trend 
has healthily been toward an integrated system devel- 
opment team which actually includes as much small 
business and component developers as always. 

There may be some aspects of the economic handling 
of weapon systems management that could stand modi- 
fication and improvement but from the technical view- 
point there is simply no other way to get the job done 

And, of course, the renegotiation policy needs a 
thorough overhaul. It makes absolutely no sense for one 
branch of the government to declare as “excess profits” 
the money earned from another branch under an incen- 
tive-type contract that actually saved money for the 
government. The aviation industry needs and wants 
some type of profit limitation legislation. This will pro- 
tect the taxpaying public against profiteering on govern- 
ment contracts and will maintain its own reputation by 
ensuring that profiteers in its ranks or on its fringes will 
be weeded out by government policing. 

But the current rate of return earned by the aviation 
industry is so far below the average of American industry 
that it is preventing this group from accumulating suffi- 
cient working capital to make the tremendous invest- 
ments in research and development now required to 
maintain the technical pace. 

—Robert Hotz 
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precision FORGINGS 
! By WYMAN-GORDON 




Precision . . . close tolerance . . . low-draft . . . 
no-draft — these are relative terms and con- 
siderable confusion has been created because 
they have been loosely used. Close tolerances on large forg- 
ings have been pioneered by Wyman-Gordon over the years. 
The degree of precision which is practical now becomes a 
question of economics. 


The forgings illustrated are typical of Wyman-Gordon close 
tolerance forgings that have been produced in quantity. In 
solving problems of tolerances, design and metallurgical 
quality, there is no substitute for Wyman-Gordon experience. 


Wyman-Gordon Company 


LUMINUM • MAGNESIUM • STEEL • TITANI 
WORCESTER I, MASSACHUSETTS 


■ 


A R V E Y , 


N O I S 


DETROIT, MICHIGAN 


WHO'S WHERE 




! A^Bcadi'^tnn chic! pilot, 
gii.ee, ing, Vibro-Ccrainics Division. Culton 

sllfliS 




HAVE YOU MET THE 


He’ll tell you the story of the “impossible” rubber that helps deliver a hot blast to cold jets . . . 
or the case of the 3600 rnph wind tunnel. Perhaps you’ll want him to tell how he helped seal a delicate 
gyroscope ... or show you the brick that floats. Here’s a man with a thousand success stories 
about Union Carbide Silicones. 

But the Silicones Man is in reality many men— in sales engineering, technical service, research, 
and development -all working together as the Silicones Division of Union Carbide. Between 
them they possess tremendous knowledge about the wonderful world of silicones. There’s 
a Silicones Man in most major cities. Put him to work on your problems today. For a 
complete description of many silicone products, write for the booklet “Look to 
Union Carbide for Silicones,” Dept. IA-0701. 

Silicones Division, Union Carbide Corporation, 

30 East 42nd Street, New York 17, N. Y. 

o! Union C.rbido 



Washington Roundup 


Renegotiation Request Denied 

Congress turned down the aircraft industry's request 
for the right to appeal U. S. Tax Court decisions on 
profit determinations to the U. S Court of Appeals 
(AW Aug. 4, p. 27) in extending the renegotiation law 
to next July. Reasons given by the Joint Committee on 

• Determination of excessive profits "involves an act of 
discretion" and should be made by the Tax Court 
"because it is in the executive branch of the government 
and has the power to exercise administrative determina- 
tions which arc not of a judicial nature.” 

• There is doubt as to whether the Court of Appeals has 
authority to exercise discretion in profits determination. 

• “Granting the right to appeal at the present time places 
a premium on delav. Many contractors who have entered 
into voluntary settlements with the Renegotiation Board 
might not have done so had there been a right of appeal 
beyond the Tax Court." 

Sen. Francis Case (R.-S.D.). sponsor of the original 
Renegotiation Act. added: "Normal judicial courts do 
not have the tax accountants, the engineers, and the 
standards for evaluating the various matters which enter 
into costs, which the Tax Court has. . . .” 

Federal Aviation Act Signed 

Federal Aviation Act of 195S creating an independent 
Federal Aviation Agency has been signed by President 
Eisenhower but the question as to who will be named to 
head the all-powerful group is still undecided. The field 
is now wide open with as many as 24 candidates rumored 
to be either openly bidding for the job or under serious 
consideration by the White House. 

Most logical candidate, and the one who drew the 
strongest support from civil aviation and Capitol Hill, 
is Presidential Aide Elwood Quesada. 

Quesada, however, has chosen to withdraw from the 
running rather than surrender his military retirement 
benefits which he would be required to do under the 
provisions of the act. 

A last-ditch effort on Capitol Hill by his supporters to 
obtain a modification of the act that would permit him to 
take the post and hold on to his retirement benefits and 
his position as aide to the President was timed too late 
to be successful. However, by remaining on the job as 
assistant to the President, Quesada will be in a strong 
position to guide and direct the organization of the 
agency to a position of stature and authority. 

Janies C. Pyle, Civ il Aeronautics Administrator, appar- 
ently now stands the best chance of getting the job but 
he will run into pressure in the White House bv poli- 
ticians who are not overlooking the fact that the position 
represents a choice spot in top-level federal circles. 

Nuclear Test- Suspension? 

Temporary suspension of U. S. nuclear weapons testing 
may result from the recent east-west agreement that 
detection of blasts is technically feasible, “within certain 
specific limits,” plus the U. S.-British offer to negotiate 
a suspension agreement with Russia. Hie situation, how- 
ever. is still full of “ifs.” 

U. S. offer allows time for completion of Operation 
Hardtack atomic tests plus the current British test scries 
and calls for suspension for one year if Russia accepts 


and does not resume testing. Suspension would be con- 
tinued from year to year if an inspection system were 
installed and working and if satisfactory progress was be- 
ing made toward over-all arms control. Problems include: 

• In spite of feeling in the White House, State Depart- 
ment and among many scientists that political and 
biological considerations dictate the U. S. course. Penta- 
gon and Atomic Energy Commission still believe 
continued testing is essential. 

• Political factor, absent from the meeting of scientific 
experts who reached a high degree of accord over feasi- 
bility of detection, is certain to enter negotiations over 
inspection and control. Delays that this might cause 

B 'vcs Russia— which is less heavily committed than the 
. S. to nuclear weapons as its chief deterrent— time to 
continue building conventional armaments. 

• Some observers feel there arc great differences between 
Russia's agreement in principle to inspection and actual 
agreement that inspection posts can be established on 
Soviet soil and inspectors allowed in if necessary. 

• Question of whether Communist China would allow 
inspection posts probably will be tied by the Communists 
to the question of U. S. recognition of its government. 

Scientists who met for seven weeks at Geneva and 
concluded that even most small blasts could be detected 
recommended that posts "should be disposed on con- 
tinents and on islands as well as on a few ships in the 


Duplication Defended 

Panel of six scientists and educators last week took 
issue with critics who oppose any duplication of effort 
within the defense establishment. Reporting to a con- 
gressional subcommittee on the nation's ann-submarine 
warfare inadequacies (sec page 18), the panel noted: 

"It should be obvious that multiple approaches in 
research are necessary and that at this stage more than 
one approach to the same operational requirement should 
be explored. Such apparent duplication is not wasted. 
On the contrary, true waste comes from manufacturing 
ineffective weapons and from rushing prematurely into 
the production of inadequately engineered and untested 
equipment." 

Air Museum Approved 

Smithsonian Institution has finally been given the 
green light by Congress to move forward with plans and 
specifications for construction of an Air Museum at an 
alreadv selected site in southwest Washington. The 
Museum was first authorized in 1946. 

Frontier Purchase 

Chances arc strong that the Civil Aeronautics Board 
will endorse a hearing examiner's recommendation that 
control of Frontier Airlines by Lewis B. Maytag Jr. be 
approved. Last week. Board Examiner Paul N. Feiffcr 
recommended that Maytag be permitted to retain the 
64 % of Frontier's stock which he recently purchased and 
to become a member and chairman of the company's 
board of directors. Maytag also controls the Maytag 
Aircraft Corp. and International Maytag Corp., both of 
which are engaged primarily in refueling military aircraft 
in the U.S. and Europe. 

—Washington staff 
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Soviet Missile Submarine Threat Detailed 


Congressional scientific panel proposes radical steps 
to provide an adequate defense against submarines. 


By Cecil Brownlow 

Washington— Soviet Union will be 
capable of mounting a "devastating 
nuclear warhead attack” from the sea in 
the early 1960s which present or con- 
templated U.S. defenses "could not 
stop." a special congressional panel of 
scientists and educators warned last 
week. Tire panel proposed radical steps 
to overcome the threat. 

In a report to the Subcommittee on 
Military Applications of the Joint Com- 
mittee on Atomic Energy, the six-man 
panel urged that Navy's’ research and 
development budget for anti-submarine 
warfare systems be immediately doubled 
in an effort to find effective means of 
countering the Soviet threat. It termed 
present funding in this field “grossly 
inadequate." 

At present, the panel warned, “no 
weapon system now in existence, even 
on an experimental basis, offers an 
adequate defense against non-snorkeling 
submarines which run quiet and deep. 

“It is very doubtful whether the 
present scale and scope of research and 
development in undersea warfare will 
give us an effective defense against nu- 
clear submarines in time to meet the 
threat." 

An attack by one Polaris-type ballistic 
missile submarine, the panel said, 
"could decimate several of our cities. 
A massive attack with such weapons 
could level our entire urban society.” 
Specific anti-submarine problems facing 


the Navy and the help it hopes to re- 
ceive from industry in overcoming them 
were recently outlined bv Aviation 
Week in a series of two articles (July 
14, p. 32; July 21, p. 73). 

Members of the panel, organized by 
the subcommittee earlier this year to 
study the U. S. defensive and offensive 
underwater capability, are: 

Dr. Haney Brooks, dean of engineer- 
ing and applied physics of Harvard 
University; Dr. Ivan A. Getting, vice- 
president engineering and research of 
Raytheon Manufacturing Corp.; Dr. 
Gaylord P. Hamwell, president of the 
University of Pennsylvania; Kenneth 
Mansfield, assistant to the general man- 
ager of Combustion Engineering Inc.’s 
nuclear division; Dr. Oskar Morgen- 
stem, professor of economics at Prince- 
ton University, and Dr. Roger Revelle, 
director of the Scripps Institution of 
Oceanography. 

Brooks, Getting and Hamwell also 
are members of the National Research 
Council's Committee on Undersea 
Warfare. 

Tire panel warned in its report that 
the need for an adequate anti-submarine 
defense system may soon “equal the 
problem of air defense in urgency," 
adding that “the funding of research 
and development in support of opera- 
tional requirements for ASW has been 
grossly inadequate when compared with 
the support given such programs as air 
defense or missile development." 

The report was released at a time 


when forces both within the Navy and 
on Capitol Hill today are banding to- 
gether to make a major push during the 
next session of Congress to obtain suffi- 
cient funds to put the anti-submarine 
research and development program on 
what would amount to a wartime foot- 
ing. Belated public recognition by 
Navy of its urgent need for improved 
antisubmarine techniques and equip- 
ment came earlier this year in face of 
knowledge that the Soviets will begin 
launching in the near future nuclear 
ballistic - missile - equipped submarines 
(AW July 14, p. 32). 

The group also recommended that, 
"as a matter of national importance." 
the Navy’s program for the Polaris 
fleet ballistic missile weapon system be 
accelerated and that the project "be 
considered as outside the Navy's per- 
sonnel and budget ceilings." 

At present, they said: 

“Funds for constructing Polaris-type 
submarines will come out of the Navy's 
regular shipbuilding budget. This ap- 
propriation covers the construction of 
carriers, cruisers, frigates, destroyers, 
tenders, mine sweepers and all the 
other vessels employed by our Navy. 

“A Polaris-launching submarine is 
thus treated fiscally like any other naval 
vessel. In terms of its military mission, 
however, it is radically different from 
other ships in the fleet. Actually, the 
Polaris system is part of our national 
military deterrent against all-out war. 
It is an instrument of strategic reprisal. 
If is more analogous to a SAC bomber 
or a land-based IRBM or ICBM than 
to other ships of our Navy. 



SUD AVIATION turbine Alouette II, being manufactured in U. S. by Republic Aviation Corp., is readied for takeoff from Navy 
destroyer stern. Helicopter is being evaluated for anti-submarine warfare use, possibly as a drone version for all-weather operations. 
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lion budget requests for the Polaris 
svstem lie determined by the Secretary 
of Defense and the National Security 
Council as part of our over-all strategic 
deterrent budget.” 

Under present programming, the 
panel said. Navy now plans to have ap- 
proximatelv 40 Polaris submarines in 
operation bv 1970. 

Construction program for attack sub- 
marines designed specifically to find and 
kill enemy submarines also should be 
accelerated, the report said. Navy now 
plans to build about 50 additional at- 
tack submarines during the decade 
1960-70. which, in 1970 would provide 
a total force of 65 nuclear-powered 
attack submarines and approximately 
10 diesel submarines. 

"Of this total force." the report 
said, "only 12 to 15 submarines could 
be on station in the Atlantic, with a 
matching force in the Pacific." 
Research Need 

Concerning the need for a concerted 
research and development push, the 
panel noted that "underwater research 
generally is costly, slow and unglamor- 

" Consequently, it has failed to at- 
tract either the financial support or the 
people. . . . Few universities, for ex- 
ample. carry on research or instruction 
in oceanography, while research in un- 
derwater acoustics is almost the exclu- 
sive province of government laborato- 
ries. A bold program of construction of 
new facilities, both for oceanography 
and acoustics, could bring many new 
scientists into the fold." 

A second problem, the panel said, 
stems from the fact that much of the 
research and development money now 
available is devoted to "small stepwise 
improvements in existing weapons sys- 
tems and techniques.” It added that, 
although a certain proportion of the 
research budget is set aside for longer- 
langc research, not enough money is 
available “in any one place at any one 
time to support really bold and radical 
proposals requiring extensive new facili- 

Critical Areas 

The panel listed five "critically im- 
portant" research and development pro- 
grams which, it said, "should be prose- 
cuted more vigorously.” They are: 

• Underwater sound phenomena sys- 
tems. “Intensive research in underwater 
sound is needed both to determine how 
much further improvement is possible 
in passive listening and to determine 
the potentialities and requirements for 
active (sonar) systems. Such research 
will require large hydrophone installa- 
tions with associated shore-based equip- 
ment and will also require research 
ships with expensive acoustic installa- 
tions and submarine targets available on 
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bled, including investment for new ex- 
perimental installations, without dupli- 

• Communications. "Perhaps the single 
most important obstacle to the wide- 
spread use of submarines for ASW 
work and as missile launchers is the 
difficulty of communicating across the 
airwater interface, as well as under- 
water. This applies to communications 
between a submerged submarine, on the 
one hand, and shore installations, air- 
craft, surface ships and other subma- 
rines on the other. There is now no 
sure, reliable and efficient way of effect- 
ing such communication." 

• Oceanographic surveys. Tire panel 
said operational use of nuclear powered, 
deep-running submarines and the de- 
velopment of countermeasures against 
them— including detection, identifica- 
tion, tracking and attack-will "inevi- 
tably require a far greater knowledge of 
the ocean waters and the underhang sea 
floor than we now possess.” At present, 
the report said, the Soviets' ocean survey 
effort "exceeds ours by at least three- 
fold.” It also quoted a National Acad- 
emy of Sciences committee which 
estimates that "accomplishment of the 
most essential surveys within a 10-year 
period would involve 1 5 to 50 deep sea 


vessels at a total cost of $20 million to 
$50 million a year. 

• Compact nuclear reactors. "With ex- 
isting technology, the employment of 
nuclear powerplants is limited to sub- 
marines of more than 2,000 gross tons 
and to surface ships larger than con- 
ventional destroyers. The need for 
dispersed units in the age of nuclear 
weapons, to say nothing of matching 
Soviet numerical superiority, argues for 
the desirability of relatively small naval 
ships. But, if such ships arc to be 
nuclear propelled, they will need much 
smaller and lighter powerplants than 
ran be constructed today.” 

• Experimental ships. "Progress in air- 
plane designs has involved a continuing 
program of constructing experimental 
aircraft. Tire Navy, however, has rarely 
built experimental' ships. A program of 
design and construction of such ships 
in order to studv their performance 
characteristics and operational poten- 
tialities should yield very large returns." 

The panel report also called for a 
further refinement of nuclear anti- 
submarine weapon systems, including 
additional nuclear underwater explo- 

Thc report noted that in the 15 years 
since Hiroshima, a number of nuclear 
explosions have been touched off by 
the U.S. But, it added, "there have been 
only a few underwater shots, which 
yielded limited amounts of informa- 

"Thc panel said two underwater tests 
are scheduled during the current series 
of tests in the Pacific (Operation Hard- 
tack) but that "they do not promise . . . 
to produce all the data needed properly 
to evaluate the role of nuclear weapons 
in ASW. 

"It is important that we secure more 
authoritative information through addi- 
tional tests of the effects of underwater 
nuclear weapons. Such tests would also 
have a vital bearing on the design of 
new nuclear weapons and the tactical 
employment of submarines in all types 

"We are not persuaded that we have 
in the past moved with sufficient vigor 
and imagination in developing nuclear 
weapons specifically optimized for un- 
dersea warfare. Nor are we certain that 
the weapons now being stockpiled or 
developed for ASW work take full ad- 
vantage of the contributions which 
nuclear armaments can potentially make 
to destroying enemy forces." 

The panel also noted that nuclear 
armaments place more exacting de- 
mands on target recognition, adding 
that “there is some evidence suggest- 
ing that underwater nuclear explosions 
may affect the operation of the detec- 
tion and identification devices now em- 
ployed for ASW work. 

Office of Naval Research was praised 
bv the panel for handling Navy's basic 


research program "magnificently” de- 
spite the fact that the level budget of 
ONR support "during the last eight in- 
flationary years" has tended to reduce 
the number of basic research scientists 
“because of the lack of job oppor- 
tunities.” 

“At the same time,” the report said, 
"heavy emphasis on development by all 
the military services has tended to draw 
college graduates at the bachelor degree 
level away from graduate research train- 
ing in university laboratories. 

“We estimate that under the right 
conditions, the number of creative re- 
search scientists working in basic fields 
of relevance to the Navy could be in- 
creased by at least 10% per year, pro- 
vided there was a corresponding in- 
crease in financial support for basic re- 

“A considerably larger immediate in- 
crease is necessary' to overcome the de- 
cline of the past few years.” 

After praising ONR, the panel rapped 
Navy’s over-all weapon systems man- 
agement program, particularly its "bu- 
reau-system" organization. 

The bureau system, the report 
charged "was established at a time when 
naval technical problems were easily 
defined and separable” and has demon- 
strated "repeatedly" that it “has short- 
comings in the present area of highly 
integrated and complex weapon sys- 
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Satellite Radiation Sweeper Proposed 


By David A. Anderton 

Amsterdam, Holland— Further con- 
firmation of a strong belt of radiation 
in space, first detected by U. S. and 
Russian satellites, dominated the Ninth 
Congress of the International Astro- 
nautical Federation here last week and 
one of the most provocative proposals 
ever presented at an 1AF meeting was 
that of Dr. S. Fred Singer to use satel- 
lite space sweepers to clean out such a 

Ostensibly the main theme of the 
meeting was space flight propulsion, 
but it was data from the U. S. Explorer 
and Sputnik I that excited the most 
attention and provoked most afterhour 
discussion. "Somebody up there doesn’t 

had the sound barrier, then the thermal 
thicket and now the radiation belt.” 

Data presented at this meeting and 
preliminary data published earlier sug- 
gest the radiation belt begins about 
250 mi. above the earth, reaches maxi- 
mum intensity at about 6,000 mi. out 
and disappears about -10,000 mi. 

Radiation intensity is great enough 
to give a human the maximum permis- 
sible lifetime dosage in about three 
hours of flight operations. 

Possible countermeasure proposed by 
Dr. Singer of the University of Mary- 
land depends on the accuracy of Sing- 
er’s theory of the origin of charged 
particles in the radiation belt. 

While there is complete scientific 
agreement on the belt’s existence and 
general agreement on its intensity, 
there is not enough data available to 
confirm existing and different theories 
which attempt to explain the structure 
of the belt. Two of these postulate belts 
consist of particles trapped by the 
earth's magnetic field; the third theory 
considers particles to be part of the 
sun's atmosphere which impinges on 
the earth. 

These theories are poles apart in 
practical significance. If radiation is 
only a belt of trapped particles it may 
be no more potent a barrier to manned 
space flight than the so-called sonic 
barrier was to supersonic flight. But if 
radiation is part of the sun’s atmosphere, 
it will be more analogous to the thermal 
thicket and space ships will require 
heavy shielding for occupants. 

Singer’s theory says particles originate 
from cosmic radiation and resulting 
production of neutrons, most of which 
travel away from the earth's atmosphere. 
But since neutrons are radioactive, some 
of them change to protons while cross- 
ing the earth's magnetic field and begin 


spiralling around lines of force. A 
fraction are lost, but most are trapped 
and held in the belt. Singer said about 
half the trapped particles have energy 
levels on the order of 100 mev. com- 
parable to energies produced in high 
power cyclotrons. 

Intensity might be approximately 
5 x 10 s roentgens per year compared 
to the maximum permissible human 
dosage limit of about 5 roentgens per 
year. Three hours’ flight time in such 
an environment would expose humans 
to the maximum lifetime dosage, said 

Belt is highly directional in effect, 
he added, so that it could be avoided by 
staying below 250 mi. altitude or by 
leaving the earth near one of its poles 
where the field is weakest. Occupants 
of a space ship could be shielded 
either passively by shields of lead— one 


estimate was that five tons of lead 
would be needed— or actively by electro- 
magnetic field generation. But he 
pointed out an objection to the latter, 
a generating coil would need the capac- 
ity of one million ampere turns and 
draw 56 megawatts of electrical power. 

The most intriguing countermeasure 
was a space sweeper satellite operating 
in the radiation belt acting as an energy 
sink to absorb protons bv destructive 
collision with the surface ol the satellite. 
Spherical satellite with a 15 ft. radius 
could sweep a channel with a cross- 
scction of about 100 mi. square and 
about one year's work would eliminate 
the belt— if this theory is right. 

Data to check theory could be pro- 
vided by numbers of high altitude 
rocket firings to get profiles through 
the belt, said Singer. But one scientist 
said he preferred continuous data rc- 
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ccived from the satellite on a polar 
orbit with large eccentricity. An advan- 
tage is that the orbit would essentially 
give a vertical sampling through the 
belt. Natural precession of the orbit 
would also sweep the entire region 
instead of selected areas as in rocket 
Brings, and data would be received 
continuously. 

Russian data from Sputnik 111 pre- 
sented by V.I. Krassovsky confirmed 
the high intensity radiation pattern, 
but went no further. Krassovsky said 
the results arc still preliminary and 
much data is being processed so he 
preferred to wait before drawing any 
conclusions as to the origin of this 
radiation. But he suggested that it was 
difficult to assume they were electrons 
formed near the earth or solar corpus- 
cnles. 

With a customary flair for drama the 
Russian papers were programmed for 
the last day of the Congress; questions 
about their contents were fended off by 
the Russian who said they hadn't come 
to Amsterdam to create sensations. 
Leonid Sedov of the USSR Academy of 
Sciences did speak at the opening session 
of the Congress with a paper on some 
results obtained from Sputnik I and II, 
but as he had said earlier there was no 

Most interesting comment was buried 
in the depths of the paper: Sputnik I 


and II had different carrier rockets. 
Later he told one American delegate 
that Russian space scientists had three 
different basic rocket vehicles available 
for their programs and rockets were 
hnndbuilt at the launching site to 

match design requirements of the ex- 

Sedov also said observations of 

Sputnik orbits by radio and optical 

techniques had shown that magnetic 
drag was negligible and air drag was 
very small. For Sputnik II drag force 
was 1 3,000.000 of weight at perigee 
altitude. Neither sun. moon nor 

meteoric particles produced noticeable 
effect on orbital path. 

During its lifetime Sputnik I was 
observed about 60,000 times by radio 
and 400 times optically. Sputnik II was 
photographed 124 times, tracked optic- 
ally 2,000 times and by radio 12,800 
times. As of July 7. Sputnik III had 
been observed 52,750 times by radio 
and about 1,200 times optically* Sedov 
neglected to mention that these num- 
bers correspond to the world total of 
observations and include much tracking 
from American stations. 

Air density measured by first Sputnik 
was between 3 and 4 x 10'" grams per 
cubic centimeter or about t'„ billionth 
sea level value standard air. 

Sputnik III largely confirmed that fig- 
ure, said Krassovsky, in his first detailed 


presentation of data from Russia’s third 
and largest satellite. Preliminary results 
are now being processed, he indicated. 
Sputnik HI instrumentation included 
ionization and magnetic manometers 
for determination of upper atmosphere 
density. Values obtained so far show 
density checks for the first Sputnik data 
and higher altitude of 355 km. Density 
was 9 x 10 power grams per cubic 

• Bcnct mass spectrometer adaptation 
for determining nature of atmospheric 
ions with mass numbers between 6 and 
50. Instrument was checked, he said, 
in high altitude rocket shots before in- 
stallation. One such shot got data from 
almost 300 mi. high. 

• Ion traps for direct measurement con- 
centration of charged particles in ion- 

• Fluorescent screen to measure-by 
their emission— hard electron density. 
Indications were this instrumentation 
and probably others used memory drum 
storage of data when Sputnik was out of 
touch with Russian ground stations and 
that it played data back rapidly when 
Sputnik w-as over Russian receiving 

•^Bafltsric* piezometers to measure mi- 
ciometeorite collisions. Earlier rocket 
data indicated hits numbering as high 
as 50 per square meter per second at 
altitudes between 150 and 300 Km. 

• Magnetometer for measuring the 
earth's magnetic field and for determin- 
ing orientation of Sputnik in magnetic 
field. 

For the first time even at an IAF 
Congress a political fracas developed 
when Russian delegates challenged a 
membership application from a Na- 
tionalist China astronautical group. 

Russians asked to examine the Chi- 
nese group's credentials, a right guar- 
anteed under IAF laws but never before 
exercised. Russians were peeved be- 
cause a Bulgarian group application was 
rejected, and in the opinion of some 
observers were holding out for trade. 
Bulgarian applicants numbered 20 and 
IAF requires 25 for consideration. 
Later five additional Bulgarian names 
were received by cable to the commit- 
tee, qualifying that group for active 
affiliation with IAF, but at latest reports 
Russians still were holding out against 
Chinese. Some delegates who up to 
now have praised international amity 
shown at these congresses were shocked 
at Russian display of partisanship. 

Russian delegation also told the Con- 
gress next year’s meeting could not be 
held in Moscow as hoped because, 
"there have been too many congresses 
there lately.” Meeting will be held in 
London instead. L. R. Shepherd, British 
scientist from Harwell Atomic Energy 
Establishment was the best bet for 
next year’s IAF president as this report 
was being written. 
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Space Technology 

Bell Reports Fluorine Engine; 
News Sets off Stock Flurry 


Buffalo, N. Y.— Bell Aircraft Corp. 
last week said it has accomplished "the 
first large-scale rocket thrust chamber 
firings" using liquid fluorine as an oxi- 
dizer. The announcement sent Bell 
stock up five points on the New York 
stock exchange and made it the most 
active stock of the dav-80,000 shares 
traded versus a few hundred shares on 
a normal day. 

Bell’s work on fluorine engines has 
been under way for several years under 
a contract with Air Research and De- 
velopment Command's Wright Air De- 
velopment Center. 

Bell did not specify size or thrust of 
the engine or the fuel used. Neither 
Bell nor USAF would elaborate on these 
details. 

Bell is believed to hav e fired a 35,000 
lb, thrust engine using fluorine some 
time ago. It also is believed to want a 
50,000 to 60,000 lb. thrust engine as a 
third stage for the launching vehicle of 
its entry in the Dyna-Soar orbital 
bomber competition. 

Work on the use of fluorine as an 
oxidizer has been done at Bell, North 
American Aviation's Rocketdvnc Divi- 
sion, Aerojet-General Corp., and gov- 
ernment laboratories, including the 
National Advisory Committee for Aero- 


nautics’ Lewis Flight Propulsion Lab- 
oratory. North American also is be- 
lieved to have fired a 17,000 lb. thrust 
engine using fluorine some time ago. 

Interest in fluorine has been high in 
spite of storage, handling and opera- 
tional problems that would be raised by 
its high reactivity and toxicity of ex- 
haust products. Fluorine must be kept 
at minus 306F, compared to a minus 
276F for liquid oxygen. 

Any significant increase in chemical 
rocket propulsion is expected to come 
in the oxidizer rather than in the fuel. 
Using fluorine, specific impulses of some 
300 to 345 lb. can be achieved with 
various fuels. 

National Aeronautics and Space Ad- 
ministration's proposed budget for 
Fiscal 1959 requests $2.32 million for 
development of a 12,000 lb. thrust 
fluorine-hy'drazinc rocket engine and 
S3.5S million for development of one 
with 80,000 lb. thrust. These would be 
flight tested on modified Thor or 
Jupiter intermediate range missiles. 

Bell’s firings have been in the Buffalo 
area. Engine is a project of the Rocket 
Division, under supervision of WADC’s 
Propulsion Laboratory'. 

The rocket chamber referred to in 
Bell’s announcement was designed spe- 


Explorer Malfunction 

Washington— Army's Explorer V Satel- 

heaw corpuscular radiation detected by 
earlier Explorers (AW Aug. 18. p. 32), 
failed to go into orbit on Aug. 24, ap- 
parently because of a malfunction in the 
third stage of the Jupitcr-C launching 
vehicle. Telemetry was received for only 
a few minutes. 

Further exploration of the radiation 

least one more Explorer as well as with 
smaller rockets and lunar probes. The 
37.52 lb. Explorer V carried two Gicgcr 
counters and two scintillation counters. 

as did Explorer' IV. but one scintillation 
lead shielding instead of the 1/16 in. 
in Explorer IV. One scintillation counter 
also had a smaller crystal to make pos- 
sible more accurate counting. This was 
to have been the first attempt to de- 
termine the nature and division of the 
radiation. Speculation thus far is that it 

more lethal protons. 


cificallv as a fluorine engine and no in- 
termediate-size chamber was built as a 
part of the project. However, Bell is 
believed to have used fluorine earlier 
in some engine other than the one con- 
cerned in the announcement— possibly 
a special version of the Rascal 75 mi. 
range air-to-ground rocket engine. 

Presumably', more than one fuel has 
been tried during developments of the 
engine. Bell said it worked out special 
techniques for metal treatment, han- 
dling and welding of all thrust chamber 
components and storage tanks before 
firings were attempted. 

One problem with fluorine has been 
development of pump lubricants. 

Effects of Bell’s announcement on 
stock trading included: 

• Bell stock, which had dosed on the 
New York exchange at 18J the day be- 
fore, closed at 22 on the day of the state- 
ment after a turnover of S0.000 shares. 
The next day it reached 233, but closed 
one point lower with 100,000 shares 
traded. 

• Demands for Equity Corp., which 
owns 50.1% of Bell’s stock, over- 
whelmed the three American Stock Ex- 
changes specialists on the issue, and 
trading had to be suspended until buy 
and sell orders could be sorted. Equity 
common was American’s most active 
stock at 129,400 shares, opening at 2s- 
and closing at 3{. Equity preferred 
opened at 38 J and closed at 411. 

Observers said part of the explana- 
tion for this activity was the highly vola- 
tile state of the market. It has been a 
"thin" market with few shares changing 
hands and good or bad news setting off 
sharp reactions. 

23 



TWO ROCKET MOTORS arc tested at Bell’s Buffalo facility. Neither was specifically iden- 
tiffed as a fluorihe engine, though difference in size of blast is noticeable. 
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Soviet Academy Oversees R&D Effort 


New York— Soviet Russia’s 250-vear- 
old Academy of Sciences has been inte- 
grating and directing the nation’s entire 
research and development effort since 
the 1920s, keeping the programs in line 
with Soviet political objectives, accord- 
ing to_ Rear Adm. John E. Clark, 
deputy director of Advanced Research 
Projects Agency. 

The major role played by the acad- 
emy in the conduct of Russia’s affairs 
is a result of “a very profound differ- 
ence between the status of the sciences 
in the free world cultures and in the 
Soviet Union,” Adm. Clark said in a 
New York speech. 

“The Soviets, in rather marked con- 
trast to the cultures of the West, 
regard the sciences as being funda- 
mental rather than incidental to the 
entire cultural-social life of the nation," 
he said. “. . . It is important for us to 
understand this feature if we are to 
understand where and how research and 
development is being run or where it 
is going.” 

The academy is the largest scientific 
organization in the world, with a com- 
bined staff and membership of more 
than 20,000. Of these. 1.600 are 
technical workers and 600 of the 1,600 
are full professors. 

Despite “many internal struggles and 
the heavy hand of Soviet bureaucracy," 
these top scientists are responsible for 
making research and development pro- 
grams support the political aims of the 
Soviet leaders, Adm. Clark said. “In 
a monolithic structure, this probably has 
certain advantages,” he said. 

“Because of its prestige, its influence 


and its position,” Clark said, the acad- 
emy has been able to “raise the social 
lot of the teacher, the scientist and the 
professional engineer to the very highest 
social strata in the Soviet Union.” 

It “has insisted that most top scien- 
tists also teach school ... If you are a 
scientist in a laboratory, you arc gen- 
erally also a part-time teacher in that 
laboratory or in a school,” he said. 

Soviet colleges are graduating 10% 
fewer students per year now than the 
U. S., Clark said, but the great differ- 
ence from the technological point of 
view is that 60 or 70% of the Soviet 
educational effort goes into scientific 
training, against less than 20% in the 
U.S. 

Soviet Education 

Clark, speaking on the impact of the 
missile and space age on education, 
reviewed these facts about Soviet educa- 

• Soviet aeronautical engineer graduates 
have the equivalent of a master’s degree 
from Massachusetts Institute of Tech- 
nology, according to MIT. “They get 
as much basic science and a great deal 

• Soviet academies are “the only schools 
in the world that train their aero 
engineers in systems engineering, man- 
agement of aircraft production and eco- 
nomics of aviation production.” 

• All Soviet engineering students must 
spend 20% to 25% of their training 
time, 25 to 35 weeks, with industry. 
During this time, they must solve three 
industrial problems that have stemmed 
from their work in the design area. 


“This is an attempt to close the gap 
between the design area of work and 
the production area of work,” Clark 
said. “After five and one-half years of 
training (they) are ready to go to work 
with industry or a private laboratory 
without any further on-the-job train- 

ducation in support of research and 
development is carried out at four levels 
in Russia, Clark said: 

• Factory level, where workers and me- 
chanics are trained for the three serv- 

• High schools, where basic science is 
emphasized heavily. 

• Colleges, polytechnic institutes and 
universities. 

• Professional institutes and labora- 

The university and college level is 
perhaps the most important in the re- 
search and development picture. Clark 
gave these figures on Russia’s 790 in- 
stitutions of higher learning: 

• 296 are professional engineering 
schools, including 24 polytechnic in- 
stitutes that compare to MlT in size 
and scope, and some 10 aeronautical 
universities. In the U. S., 214 colleges 
teach engineering sciences as part of a 
broader curriculum. 

• 33 are universities and 302 are nor- 
mal schools “as we have here for the 
training of teachers.” 

Screening of students in Russia has 
begun by the fifth year of elementary 

Those with little promise of finishing 
high school but with some mechanical 
aptitude are drafted into military serv- 
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New M. I. T. Unit Will Coordinate 
Air Forces’ Air Defense Systems 


ice, Clark said. They arc trained for six 
to eight months as junior assistant me- 
chanics in aircraft, radio, instruments, 
armament and electrical repair. Then 
they go to units to serve a minimum of 

As assistant mechanics, they are con- 
sidered apprentices, and never work on 
an aircraft unsupervised. After sen-ice 
they become factory workers but still 
are compelled to serve 30 to 45 days 
active training duty a year with their 

From 192S to 1953, Russia graduated 
1 50.000 more engineers than the U. S. 
While their training was not as good, 
the quality gap is closing “rather 
rapidly," and the growth rate in num- 
bers of engineers still is fairly steep. 

"Technology and science in warfare 
have advanced so fast and far, and are 
advancing faster and farther, so that in 
any kind of war, be it limited— which is 
far more likely— or all-out nuclear war, 
that side with the highest order of tech- 
nology and science on its side will pre- 
vail,” Clark said. 

Clark urged that parents solve the 
problems of discipline, indulgence, in- 
spiration and incentive for their chil- 
dren. He said these are bigger problems 
even than government support of edu- 
cation and increasing the attractiveness 
of the teaching profession, since the 
ends in a democracy must be achieved 
“by character building and not by regi- 

"In this age and in the future, power 
is built upon knowledge, and the sur- 
vival of free peoples depends on their 
willingness to work hard and sacrifice 
to acquire knowledge.” Clark said. 
“This takes character.” 


Washington— Mitre Corp., new non- 
profit scientific organization that will 
serve as technical consultant to Air 
Force on air defense problems and inte- 
gration of air defense weapon systems, 
has been formed by Massachusetts In- 
stitute of Technology. 

Mitre (Massachusetts Institute of 
Technology Research & Engineering) 
will provide scientific and engineering 
services to USAF’s Air Defense Sys- 
tems Integration Division similar to 
those provided to USAF’s Ballistic Mis- 
sile Division by Ramo-Wooldridgc 
Space Technology Laboratories. 

New move reflects a desire to free 
scientists of M. I. T.'s Lincoln Labora- 
tories. who originally developed the 
SACE air defense system, from current 
implementation and integration prob- 
lems to allow them to return to their 
original mission of basic research and 
development in the field of air defense 

H. Roland Caithcr Jr., named to head 
Mitre's board of trustees, headed the 
White House study of the Soviet Threat 
group which bears his name (AW Dec. 
2. p. 28) and is chairman of the board 
of the Ford Foundation. 

C. W. Halligan, named as Mitre pres- 
ident. comes from Bell Telephone 
Laboratories where he was director of 
nulitarv engineering. 

Offices for Mitre will be located in 
Air Defense Systems Integration Divi- 
sion (ADSID) building at L. G. Hans- 


com Field, Bedford, Mass., site of the 
Air Force Cambridge Research Center 
and close to Lincoln Laboratories. 
ADSID is a tri-command group— headed 
by Maj. Gen. Kenneth P. Bcrgquist, of 
Air Research & Development Com- 
mand-which represents ARDC, Air 
Materiel Command and Air Defense 
Command. 

Personnel 

Initial nucleus of Mitre personnel 
will be drawn from Lincoln Labora- 
tories’ scientists who worked on SAGE 
development with the remainder drawn 
from outside sources. Rate of build-up 
will be determined by Defense Depart- 
ment, M. 1. T. says. 

Final number of professional engi- 
neers and scientists is expected to reach 
500 to 700, approximately the size of 
Space Technology Laboratories. Con- 
tract for SI. 9 million has been awarded 
to cover the initial operation. As the 
new organization is able to take over 
assigned responsibilities, Lincoln Labo- 
ratories will shift its efforts back to basic 
air defense research mission. Massa- 
chusetts Institute of Technology, which 
established Mitre at Air Force request, 
expects to sever all connections with the 
new organization once it has gotten un- 
der wav, a spokesman says. 

Integration Problems 

At the time SAGE was conceived, 
and its development was begun, it was 
recognized as the most complex elec- 
tronic supporting system ever at- 
tempted. Since that time. Air Force 
and Lincoln Laboratories scientists have 
learned that SAGE is only a small part 
of the problem and that the individual 
weapons (F-102 fighter. Boeing Bomarc 
missile) also must be fully integrated 
into the over-all defense system. 

This problem of integrating many in- 
dividual weapon and electronic sup- 
porting systems was responsible for the 
formation, earlier this year, of USAF’s 
Air Defense Systems Integration Divi- 

ADS1D has leaned increasingly on 
Lincoln Laboratories’ scientists for tech- 
nical assistance in solving these integra- 
tion problems and in following prob- 
lems associated with implementation 
and improvements in the SAGE air de- 
fense system. 

This diversion of research scientists 
from the sort of tasks they are best 
equipped to handle, and from the re- 
search function which Massachusetts 
Institute of Technology originally bar- 
gained for. had disturbed some M. I. T. 
officials. 



Explorer V Instrument Package 


Explorer V instrument package, similar to one used in Explorer IV, lias been modified by 
University of Iowa scientists so that one of its two scintillation counters (arrows) will be 
insensitive to radiation due to electrons. In this way, scientists hope to determine whether 
newly discovered intense radiation stems from electrons or protons (AW Aug. 18, p. 32). 
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Congress Concludes Major Aviation Year 


By Katherine Johnsen 

Washington— Spurred into action by 
Soviet Sputniks and disastrous airline 
crashes, the second session of the 85th 
Congress achieved notable accomplish- 
ments in both civil and military 

Major legislation— which usually re- 
quires years of congressional processing 
-was pushed through in the eight 
months of the session, which was 
adjourned Aug. 24. These included: 
• National Aeronautics and Space 
Administration. The new agency, with 
the National Advisory Committee for 
Aeronautics as its nucleus, was created 
to give civil direction to space explora- 
tion activities (AW July 21, p. IS) and 
funded with S298 million for its first 
year of operation. NASA had asked 
for S45 million more. A number of 
Congressmen had protested the NASA 
program presented by Dr. Hugh L. 
Drvdcn, former director of NACA and 
deputy administrator of the new NASA 
as too conservative, (AW Aug. 18, p. 
21) but, in their anxiety for adjourn- 
ment, they dropped efforts to have the 
cut restored. Sen. Lyndon Johnson (D.- 
Tex.), majority leader, deplored the 
S45 million cut and told the Senate 
that “I want none of the blood on my 
hands which may result from our failure 
to take adequate steps in time." T he 
nominations of Dryden and T. Keith 
Glennan, former president of Case 
Institute of Technology, as NASA 
administrator were quickly and unani- 
mously confirmed. 

Two permanent congressional com- 
mittees to oversee the space program 
were formed— the Senate group beaded 
by Johnson and the House group headed 


Canadian Bomarcs? 

High officials of the Canadian govem- 



vvell north of the large Canadian cities. 
Tentative plans call for the sites to be 
manned by the RCAF and for the 

Montreal. ' * 

Long range of the Boinarc area de- 
fense system fits in with Canadian ideas 
of air defense which call for a major 
interception effort to be made several 
hundred miles from the target city. Bo- 

ccptor aircraft such as the operational 
Avro CF-100 and the Mach 24- Avro 
CF-105 Arrow now in flight test. The 
officials feel that RCAF Boinarc sauad- 
rons could be a major Canadian contribu- 
tion to the North American Air Defense 
Command. 


by Rep. John McCormack (D.-Mass.), 
majority leader. 

• Federal Aviation Agency— The time 
table for establishment of an independ- 
ent agency to direct an expanding civil 
aviation program was accelerated, and 
the new FAA, which will absorb Civil 
Aeronautics Administration, Airways 
Modernization Board, and the safety- 
functions of Civil Aeronautics Board. 
The Administration originally had 
planned to submit a blueprint for the 
new agency to Congress in 1959 or later. 
Recent mid-air collisions, however, 
spurred earlier enactment. FAA will be 
financed with CAA's $483 million 
budget for Fiscal 1959 (S136 million 
more than CAA's Fiscal 1958 budget) 
and $32 million appropriated for Air- 
wavs Modernization Board. 

• Department of Defense Reorgan- 
ization—' The new organizational plan 
strengthens the role of the Secretary 
of Defense and the Joint Chiefs of 
Staff in directing the defense establish- 
ment. It establishes a Director of Re- 
search and Engineering, abolishes two 
of the nine posts of Assistant Secretary 
of Defense and one of the present four 
Assistant Secretaryships in each of the 
.services. Congressional fears of abolish- 
ment of naval aviation and the Marine 
Corps were quelled by provisions in- 
serted in the legislation by Congress 
over Administration opposition (AW 
June 9, p. 17). These stipulate separate 
organization of the three departments 
and subject any significant change in 
combatant functions to congressional 
approval. 

• Military pay increases—' The new 
schedule for pay of military personnel 
is designed to retain technicians and 
other expert personnel in the services 
(AW May 19, p. 25). 

• Science education, The four-year 
$900 million program for student aid 
and assistance to schools in the purchase 
of scientific equipment is aimed at 
building up the reservoir of technical 
and scientific personnel for the future. 

National Science Foundation was 
voted a Fiscal 1959 budget of $130 
million-compared with $52 million 
for Fiscal 1958— to push its programs 
of grants for basic research and fellow- 
ships for advanced training. 

Tire fever in Congress to expedite 
and expand the defense program during 
the opening days in January in view of 
the Soviet Union's obvious technical 
gains abated somewhat within a few 
months because of admittcdlv-lcsscr 
U. S. successes in satellite launching 
and the economic recession. 

The $1.2 billion Fiscal 1959 supple- 
mental asked by the Administration in 
January for dispersal of Strategic Air 


Command facilities, missile projects 
and the new Advanced Research Proj- 
ects Agency was speedily approved by 
Congress as a stop-gap until a more 
comprehensive expansion could be 
worked out. 

By April, Democratic leaders on 
defense matters were deploring the 
onset of complacency'. They viewed as 
inadequate the President's request of 
$1.6 billion additional for Fiscal 1959 
for B-52 bombers, KC-135 tankers, the 
anti-missile project and the ballistic 
missile programs. 

Among tire warnings were: 

• Rep. George Mahon (D.-Tex.), 
chairman of the House Military Appro- 

C nations Subcommittee: "Now the 

ysteria is gone, the anger has cooled, 
and the determination has been blunted 
. , . Our emotions and resolves have run 
the whole gamut from the peak of 
awareness and urgency to the humdrum 
of complacency'. . . ." 

• Sen. Stuart Symington (D-Mo.), 
member of Senate Armed Services 
Committee: “Our defense strength at 
the time of Sputnik II was greater vis- 
a-vis the Communists than it is today." 

lire outcome was that Congress 
voted Defense Department $816 mil- 
lion more than the Administration 
wanted (AW Aug. 18, p. 28). Secretary 
of Defense Neil McElrov, however, 
declined to give the Senate Appropria- 
tions Committee any assurance that 
the additional money would be used. 
The S39.6 billion defense budget voted 
for Fiscal 1959 was $6.3 billion over the 
Fiscal 1958 budget voted a year ago. 

The session concluded with Repub- 
licans expressing confidence in the 0. S. 
defense position and Democrats dis- 
counting it. 

Three major areas in which Congress 
plans to act next year: 

• Renegotiation. Both Senate Finance 
Committee and House Ways and Means 


Soviet Crop Dusters 

Moscow-Basic weakness of Soviet 
crop dusting effort, according to the 
Chief of Special Purpose and Aerial 
Photography Aviation of the Civil Air 
Fleet, is the incidence of flight accidents 
and violations of discipline by individual 

1 Complaints by the Civil Air Fleet 
against the Russian crop dusting pilots 
include “blatant ignoring of mctcorologi- 

prohibitivcly low altitudes, takeoffs with 
control surfaces still locked, unauthorized 
low-level flying, working crops from air- 
craft flying up the slope and appearing 
for work in an intoxicated condition." 
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Fairey Gannet Mk,3 on First Flight 

Fairev Cannet Mk.3 carlv warning radar aircraft is powered bv Armstrongs-Siddeley Double Mamba ASM.8 turboprop engine, will 
replace Douglas Skyraidcr in British Royal Navy Service. Aircraft's first flight (AW Aug. 25, p. 28) lasted 1 hr. 16 min. Engine is 
new Mamba version which consists of two separate engines in one installation. For maximum endurance flights, half of engine is shut 
down. Radar scanner is mounted in dome under forward fuselage. Companv savs beam range is 200 mi. at 25,000 ft. Onlv outer 
wing jianels and tail remain of original Gannet design. Aircraft will be demonstrated at Famborougli Air Show this week. 


Committee formally announced com- 
prehensive hearings on the law next 
session in voting to extend its six 
months to June 30, 1959. Finance 
Committee Chairman Sen. Harry Byrd 
(D-Va.). commented: "It is realized 
that the process of renegotiation while 

pi r i i lent part of our federal law. . . .” 

• Procurement. Senate and House 
Armed Services Committee will con- 
sider a complete rehaul of military 

Aug. 25. p. 17). 

• Transportation poliev. Senate Inter- 
state and Foreign Commerce Commit- 
tee will more forward with a major 
transportation study, with emphasis on 
a comparison of the policies of the 
federal government toward the different 
methods of transport (AW July 7. 
p, 39). Several staff directors— one for 
each form of transport— will be shortly 
appointed by Sen. Warren Magnuson 
(D.-Wash.), committee chairman, and 
Sen. John Bricker (R.-Ohio), ranking 
Republican, to lay the groundwork for 
the study. 

Other developments in the second 
session of the 85th Congress: 

• CAB investigation. An investigation 
of alleged outside influence on Civil 
Aeronautics Board (AW Feb. 3, p. 41) 
bv the House Commerce Committee 
was sidetracked while the committee 
considered charges of influence by 
Presidential Assistant Sherman Adams 
on other regulatory agencies. Rep. Oren 
Harris (D.-Ark.). committee chairman, 
has indicated that influence cases in- 
volving CAB may be considered during 


a two week hearing beginning Sept 
16 or at another scries of hearings 
tentatively scheduled for mid-Novem- 
ber. 

• Military Air Transport Service. Con- 
gress stipulated the $80 million of 
the $314 million voted for MATS 
operations in Fiscal 1959 must be chan- 
nelled into contracts for service with 
commercial carriers. Hearings before 
numerous committees highlighted the 
mushroom growth of MATS into a fleet 
of over 600 four-engine transports. 

• Airport construction. Legislation ex- 
tending the federal aid for airport 
development five years and increasing 
it from S63 million to SI 00 million an- 
nually was voted over Administration 
opposition. Louis Rothschild, Under 
Secretary of Commerce for Transporta- 
tion. took the position that in the 
future airports should be completely 
financed by city and state governments. 
The measure mav be vetoed bv the 
President. 


News Digest 


British anti-tank guided missile is un- 
der development by Fairey Aviation 
Ltd. Program is government-sponsored. 
Missile reportedly does not depend on 
signal wires controlled by an operator: 
other details arc still classified. 

USAF technicians w ill help train per- 
sonnel of newly-formed British Royal 
Air Force ballistic missile squadron. 
Unit will be armed with Douglas Thor 


intermediate range ballistic missiles; 
first of 80 missiles are expected to arrive 
in Britain soon. Squadron commander 
is Group Capt. F. A. Willan. RAF' is 
said to be considering activation of 
three more squadrons, each of which 
will have 15 Thors and a reserve of 
five. 

Republic Aloucttc turbine helicopter 
sales came to total of four with recent 
delivery of one each to Autair Heli- 
copter Service. Montreal, and Petroleum 
Helicopters. Inc.. New Orleans. 

Lycoming T53-L-1 860 slip, turbine 
successfully underwent foreign object in- 
gestion test during which 65 lb. of sand 
was introduced into inlet over a 2 s hr. 

desert-type Army combat helicopter mis- 
sions. Engine suffered performance loss 
of some 25% as result of test: with 
replacement of a few parts, not neces- 
sitating engine removal. Original per- 
formance was regained within 1.5%, 
Lycoming reports. 

Thiokol Chemical Corp. solid pro- 
pellant engine of some 450,000 lb. 
thrust was static test fired for a verv 
short duration last week at Army's Red- 
stone Arsenal. Defense Department 
said it could hurl “an air defense mis- 
sile to a very high altitude almost in- 
stantlv.” indicating it is a booster for 
Army's Nike Zeus anti-missile missile. 

East African Ainvavs has ordered two 
Comet IV jet airliners from dc Havil- 
land Aircraft Co. 
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Modified 707 Starts Pan Am Cargo Runs 


By Glenn Garrison 

New York— Pan American World Air- 
ways’ first jet airliner, equipped with 
three important modifications not in- 
stalled on its prototype, arrived at Idle- 
wild last week to begin a dress rehearsal 
for the inauguration of America's jet 
age. 

The Boeing 707-120 is performing 
training and cargo flights from Idlewild 
and undergoing noise checks by the 
Port of New York Authority. Obstacles 
to commercial service remain, but Pan 
American still is calling Nov. 1 its 
transatlantic inaugural target date. And 
if service could be started Oct. 28 to 
coincide with the airline's 31st anni- 
versary, it is unlikely that the promo- 
tional advantage would he lost on Pan 
American officials. 

Thrust Reversers 

The production 120’s Pratt & 
Whitney 1 37 engines are fitted, in addi- 
tion to 21-tube noise suppressors, with 
thrust reversers said to deliver as much 
at -10% reverse thrust. These devices 
are of clamshell and cascade configura- 
tion. They are not incorporated in 
Civil Aeronautics Administration certifi- 
cated landing distances. 

Other two new installations are lead- 
ing edge flaps and vortex generators to 
boost aircraft performance. 

Pan American brought its new jet, 
delivered at Seattle Aug. 1 5, to Idlewild 
for a trial New York-San Juan revenue 
cargo operation and for crew training 


flights. Operations arc under strict 
limitations imposed bv the Port of New 
York Authority (AW July 21, p. 30). 
That agenev. still uncommitted as to 
the airplane’s acceptability from the 
standpoint of noise, had its acoustical 
consultants monitoring the trial jet air- 
craft program. 

Before kicking off the U. S. jet age 
with transatlantic service in November, 
the airline must handle several stiff 
problems: 

• Port Authority permission to serve 


New York is expected, but possible- 
weight limitations or other restrictions 
at Idlewild may hamper scheduled 

• Britain's Ministry of Transport and 
Civil Aviation said last week that pro- 
visional operational restrictions had 
been set for jet airliners at London Air- 
port, with the de Ilavilland Comet IV 
and Sud Aviation Caravelle excepted. 
Pan American plans to take its 707-1 20 
to London for two days of general trials 
there. 
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• Crew complement issue presents the 
threat of an impasse between pilots and 
flight engineers, with the airline in the 
middle. Showdown has been avoided in 
the current operations by using super- 
visory-level engineers on the flights. 

The 707-120, first American jet to 
Ire delivered to an airline and first jet 
tc be received by an American carrier, 
arrived at Idlewild Aug. 17 after a 3 hr. 
24 min. flight from San Juan with 38 
persons and 7,600 lb. of cargo aboard. 
Takeoff gross weight was 214,787 lb. 
and landing weight was 175,000 lb. 
Plane used all of the 8,200-ft. runway 
for its landing roll, although it could 
have stopped 2,000 ft. shorter if pilot 
Scott Flower had wanted to use more 
brake. The reversers were in use a few 
seconds after touchdown. 

Weight Limits 

Operation is limited to 190,000 lb. 
gross takeoff weight from Idlewild by 
the Port Authority rules, and the plane 
must reach 1,500 ft. of altitude by the 
time it reaches communities near the 
airport. Flights are restricted to day- 
light hours. Pan American observes its 
own special takeoff minimum of 1,500 
ft. for additional safety during the train- 
ing operation. The cargo sen-ice to 
San Juan, scheduled to begin last Mon- 
day, was delayed by weather, got under 
wav last Wednesday. 

Two motorboats, one carrying acous- 
tical experts with instruments and the 
other carrying several Port Authority 
officials including Executive Director 
Austin Tobin, united at Jamaica Bay 
in the rain last Monday afternoon to 
obsen-e the San Juan takeoff that was 
finally canceled because of the weather. 

Takeoff noise checks generally will 
be made at locations 2} and 3J mi. 


from the beginning of takeoff roll. 
Landings also will be checked, but 
there is no set program for the 707 as 
there was for the Comet last month. 
Comet was at New York only for a day 
of testing, whereas the 707 program 
can be observed over several weeks by 
the noise experts. 

Tlic Port Authority tested the Cara- 
velle for noise at Paris and the Comet 
for noise at London, and approved 
each for demonstration flights into Idle- 
wild. The Caravelle came into New 
York last year and was then cleared for 
full operation. The Comet came in 
for the time last month and results 
of Port Authority tests here have not 
yet been announced, although full 
clearance is expected. 

The agenev had not announced its 


conclusions from noise tests of the 
Boeing 707 at Seattle at the time it 
granted Pan American permission to 
come into Idlewild for the trials, al- 
though in the case of the other jets 
it had announced preliminary findings 
before the planes checked out at the 
airport. Inquiries concerning 707 
Seattle tests were fielded by the Port 
Authority on the grounds that final 
full-load tests had not been made and 
would be the determining factor. These 
tests were held in July but Port Author- 
ity will not evaluate them publicly. 

The British Ministry announcement 
of last week listed provisional noise 
suppression restrictions on the operation 
of jet airlines at British airports— re- 
strictions which could affect the eco- 
nomic capacity of the aircraft. These 


Pan American-National Discuss Lease Plan 

Industry speculation ranged widely last week on a proposed agreement between 
Pan American World Airways and National Airlines for the leasing of jet equipment 
and an exchange of stock. Possibility that the move was a first step toward merger 
was generally discounted by most industry officials but strong credence was given to 
speculation that Pan American hopes to gain a long-desired foothold in domestic 
markets through the arrangement. 

Generally, most industry leaders felt the transaction was planned to permit each 
company to share in any earnings that might result from an interchange agreement. 

A Pan American official confirmed to Aviation Week that the transaction was in 
the making but refused to enlarge on the scope of the over-all plan. Specifically, the 
lease arrangement would permit National to operate Pan American's 707 jet trans- 
ports on its New York-Florida run this winter on turnaround basis in connection with 
Pan American's transatlantic sen-ice. Later, National w-ill lease its DC-8s to Pan 
American for summer transatlantic operations. 

The proposed stock trade involves an exchange of sizable blocks of stock between 
the two companies. Obviously, such an exchange will call for Civil Aeronautics 
Board approval if the number of shares represents a substantial vote in either com- 
pany. but there is a possibility that the stock will be held in a non-voting trast as a 
means of conforming to Board rales. 
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call for takeoff and landing during 
"unking hours” only; special operating 
techniques, particularly at takeoff, to 
minimize noise disturbance— possibly 
including takeoff weight limitations; 
and equipment and techniques for 
reducing noise during ground runup. 

The Comet and the Caravelle arc 
specifically excluded from any restric- 
tions as being acceptable from a noise 
standpoint. 

Pan American's request to operate 
tests at London Airport with its 707 
had been approved on the basis of the 
airline’s own proposed restrictions, 
the Ministry said. These are essentially 
the same as are now being observed at 
Idlewild, including the 190,000 lb. 
weight maximum. 

The Ministry also has asked Soviet 
authorities to substantiate their claims 
that the noise of Russia's Tu-104 jet 
transport has been reduced to piston 
levels. "The Government would wel- 
come a Tu-104 prosing flight into 
London airport,” the Ministry said, if 
this would speed up inauguration of 
Moscow-London jet service. 

As of last week. Pan American 
planned to test its jet at London next 
Monday and Tuesday and then bring 
it back to New York temporarily. On 
Sept. 12 and 13 the plane will be 
demonstrated at Paris where managers 
of 18 European airports are expected to 
observe its operation. The plane will 
use Le Bourgct rather than Orlv at 
Paris because of noise considerations 
(AW Aug. 18. p. 41). 


The airline must have its first jet 
back at Seattle by Sept. 17. under its 
contract with Boeing Airplane Co, for 
production line modifications. This 
airplane, after modification, is scheduled 
as No. 6 for delivery to Pan American. 

As to the third crewman problem, 
an Air Line Pilots Assn, spokesman 
told Aviation Week that PanAm’s 
pilots will not flv the jets without a 
pilot-qualified flight engineer even if 
this stand means a delay in starting 
scheduled jet service. Flight Engineers 
International Assn., on the other hand, 
has a contract with the airline speci- 
fying mechanic-qualified engineers and 
Pan American's chapter of the union 
has voted the strike authority if the 
contract is breached. 

A recent letter from PanAm's pilot 
union master executive council to exec- 
utive and supervisory PanAm pilots 
said in part “In the case of the turbojet 
crew problem . . . you would probably 
be advised to refuse any company order 
to operate, or be scheduled as a crew 
member aboard, any PAA turbine 
powered aircraft unless all required 
operating crew member stations are 
manned by properly qualified pilots in 
the employ of the company as pilots." 

At Renton, Wash., Boeing is incor- 
porating the thrust reversers in all its 
jet transports now being produced for 
the airlines. Devices are a Boeing devel- 
opment and their configuration is said 
to minimize the reingestion of exhaust 
gases, a big problem in reverser design. 

The leading edge flaps are also a 


production modification developed by 
the manufacturer. They are designed to 
delay airflow separation, extend high 
lift coefficients at high angles of attack 
and produce better climb rates at 
takeoff. 

In tests, Boeing found that at a 
selected critical airspeed-attitude in 
takeoff configuration at full power, 
resulting m a zero climb rate, the use 
of leading edge flaps alone yielded an 
800 fpm. positive climb rate with all 
other factors unchanged. 

Interior configuration of PanAm's 
first airplane is 123-passengcr first class 
and tourist, although this is not neces- 
sarily a final arrangement. Tourists are 
seated in an aft compartment three 
abreast on either side of the aisle for a 
total of 63 seats; first class seats are three 
abreast and two abreast in a forward 
compartment and eight in a lounge just 
behind the flight deck. Decor is a some- 
what cold blue and gray. There arc two 
lavatories and one coat room aft and 
the same facilities forward. Galley is for- 
ward of the first class compartment. 

The revenue cargo operation is possi- 
ble under the airplane's provisional 
CAA certificate, a new kind of certifi- 
cate created especially for the airplane 
which permits the carriage of cargo and 
mail but not revenue passengers. CAA 
is expected to issue a full type certifi- 
cate tor the 707 sometime this month. 

Training program during the Idlewild 
operation is being conducted, aside 
from the San Juan flights, principally 
at Grumman Aircraft Co. field at 
Calvcrton, N. Y. Ground training 
involves 20 days of study, compared to 
10 days for the DC-7 C, but captains 
will require only two or three more 
flight hours than’ with the piston plane. 

The pilot ground school schedule 
allows 60 hr. for jet powerplants and 

flight planning and computation of 
weight and balance, 30 hr.; performance 
characteristics, 1 5 hr.; emergency equip- 
ment and procedures, 3 hr.; radio and 
electronics, 3 hr.; communications and 
dispatch, 3 hr. 

'Hie Idlewild program calls for one 

Plane will taxi in and out of a gate set 
aside for jet use. 

Pan American is taxiing rather than 
towing its jet in all phases of the Idle- 
wild operation except getting the plane 
in and out of its hangar. New ground 
equipment items have shown up to 
handle the jet, including a tug with 
built-in power unit, an electric ener- 
gizer, and a start cart. 

The tug, which Pan American savs 
costs between $20,000 and S2 5,000, 
can pull a jet at a weight of 300.000 
lb. and contains a 121 kva unit to pro- 
vide hydraulic power for brakes, and 
power for cockpit lights and radio 
equipment. In regular Idlewild oper- 
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ation, this equipment will be used only 
during the tow from Pan American's 
new passenger terminal now under con- 
struction, to a point about 1 50 ft. away 
on the ramp where the engines will be 
started. 

P ull ground power for all other pur- 
poses— cabin lights, galley, and the like 
—will be provided by a 60 kva energizer. 
These two ground equipment units, 
along with a start bottle cart, will be 
hooked up as a train to service the jets 
in commercial use. 

Marketing Department 
Organized by Capital 

Washington — Capital Airlines last 
week announced the creation of a mar- 
keting department and named Walter 
II. Johnson, former American Airlines 
vice president, to head the new division. 

Johnson was elected a senior vice 
president and a member of the com- 
pany's board of directors and will take 
over the new position later this month. 
At the same time, Capital elevated Ray- 
mond Lochiel from vice president-fi- 
nance to senior vice president for fi- 
nance. It is the first time the company 
has established senior 'ice president 

Tu-104 Noise Level 
Defended by Aeroflot 

Moscow-Oflicials of Aeroflot, Soviet 
state-owned airline, say American, 
British and French decisions to ban 
Tu-104 turbojet flights from certain 

motivated more by politics than bv fear 

The Russian airline claims it has 
completed a second series of tests which 
gives further proof that the twin-jet 
Tu-104 transport, using special climb- 
ing poccdurcs, makes no more noise 
along its takeoff trajectory than Ameri- 
can four-piston-enginc. 

The latest studies were conducted 
at Moscow's Vnukovo Airport under 
warm temperature (68-77F) conditions 
which resulted in a somewhat flatter 
takeoff trajectory than during last win- 
ter's tests in below-freezing weather. In 
both cases, the Russians say the Tu-104 
noise level at points two and one-half 
to 3 mi., from start of takeoff was 
no higher than that for DC-6s, DC-7s, 
Constellations and Stratocruiscrs. 

Aeroflot said that during the tests 
a DC-6 also took off from Vnukovo to 
provide a near-perfect comparison. Offi- 
cials say that, a point 2.48 mi. from 
the start of takeoff, noise level for the 
DC-6 was said to be 105 decibels as 
compared with 103 decibels for Tu- 
104s loaded to 90% of normal gross 
and climbing at 60% rated power. 


For fully loaded Tu-104s to achieve 
a minimum noise level consistent with 
safety' over populated areas near airports, 
Aeroflot recommends use of maximum 
takeoff power until the aircraft reach 
an altitude of about 2S0 ft. and have 
an indicated airspeed of at least 217 
mph. Engine power is then reduced to 
cruising until populated area is passed 
oi altitude of 2,300 ft. is attained. 

As compared with use of full power 
for the entire climb, this procedure re- 
duces the Tu-104’s average noise level 
by five decibels at ground points 24 to 
5 mi. from the beginning of takeoff. 
Aeroflot says. 

When the aircraft is 90% or less of 
normal gross weight at takeoff, engine 
output can be cut to 60% of rated 
power at the 280 ft. altitude to reduce 
noise level by as much as 12 decibels 
as compared to full-power climb. 

Convair Conversion 
Pushed by Allison 

Washington — Allison Division of 
General Motors is conducting a wide- 
scale sales campaign to move its turbo- 
prop engine conversion of Convair 340 
and 440 transports into the airline a'nd 
executive markets. 

Using a YC-131C powered with two 
Allison 501-D13 turboprops to demon- 
strate the conversion, Allison officials 
are offering to potential customers a 


complete package, including engine in- 
stallation, aircraft modifications, sound 
control treatment and delivery of a fullv 
certificated aircraft to the operator. 

Immediately following the present 
sales tour of the YC-131C, Allison will 
begin the Civil Aeronautics Administra- 
tion certification program with the con- 
verted YC-131C. Delivery of the first 
certificated aircraft is scheduled for No- 
vember, 1959, after which conversions 
can be completed within 60 davs for 
each aircraft. 

Allison has selected l’ac Aero Engi- 
neering Corp. of California to perform 
the conversions, but the manufacturer 
will handle all financial and contractual 
arrangements for each transaction. 

Modifications to the airframe include 
nacelle changes and installation of new 
systems and controls. Empennage re- 
work includes adding 12 inches to the 
vertical stabilizer to increase the area 
by 12 sq. ft. and extending the span 
of the horizontal stabilizer by 40 in. 
to increase the area by 1 7 sq. ft. New 
rudder and elevators are fabricated as 
part of the modification program. 

In modifying the powerplant instal- 
lation, piston engine firewall dimensions 
are retained. A new quick engine change- 
power unit containing the engine, en- 
gine mounted accessories, oil systems 
and starting system is bolted to the 
firewall at four points. Quick disconnect 
fittings are provided at the firewall for 
fluid lines and engine controls. 
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Anti-Collision Device Tests Promising 


By Philip ). Klass 

Washington — Recent measurements 
of in-flight infrared radiation from air- 
liners and military aircraft indicate that 
a self-contained infrared proximity warn- 
ing indicator can provide at least 20 
sec. advance warning under most but 
not all air collision threats. These con- 
clusions were outlined by Aerojet-Gen- 
eral during a recent Air Transport Assn, 
conference on the air collision problem. 

Aerojet, however, now expects the 
infrared proximity warning indicator to 
weigh and cost slightly more than its 
earlier estimates. In production, the sys- 
tem is expected to weigh about 55-60 
lb., cost between S7.500 and $10,000. 

If airline interest warrants. Aerojet 
says it can deliver the first of five pro- 
duction prototypes for airline service 
tests approximately 12 months after it 
gets the go-ahead. Aerojet estimates 
the total cost of the five service test 
models at more than $400,000 and says 
it may ask airlines to defray part of this 
cost to determine the extent of airline 

Aerojet’s system appears to be the 
brightest hope on the horizon for a self- 
contained proximity warning indicator, 
although Radio Corp. of America has 
had some success with a proximity warn- 
ing adaptor for use with airborne 
weather radar. Ramo- Wooldridge has 
made design study of a self-contained 
Doppler radar proximity warning indi- 
cator for Army Signal Corps but did not 
report its work at the ATA conference. 
Many Proposals 

Seven companies described their ideas 
for possible cooperative collision avoid- 
ance systems at the ATA meeting, in- 
cluding Bcndix Radio which is working 
under Airways Modernization Board 
contract. 

Sharp differences of opinion over 
which of the suggested technical ap- 
proaches were best, or even feasible, 
suggests that it may take several years to 
agree on a single cooperative system. 
The very nature of any cooperative sys- 
tem, which requires both aircraft in a 
collision threat to be equipped with the 
same system before either receives a 
warning, demands standardization on a 
single system. 

This, coupled with the time required 
to develop and evaluate competitive 
techniques, select one, then produce it 
and get widespread installations, leads 
many observers to believe it will take 10 
years to effectively implement any co- 
operative system. 

Bendix Radio has developed novel 
techniques for an automatic coopera- 
tive collision avoidance system as a 
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result of several years of study under 
company and later Air Force sponsor- 
ship. These studies suggest that a ver- 
tical escape maneuver, climb or dive, 
may be a far more effective method of 
avoiding a collision than the lateral 
(turn) maneuver which had been 
adopted earlier. 

Although Bendix concedes that an 
aircraft reacts more slowly to a displace- 
ment of its elevators than to a displace- 
ment of its ailerons, a vertical maneuver 
may produce greater net miss distance 
between two aircraft than a lateral 
maneuver in the few available seconds, 
Bendix's Dr. J. S. Morrel believes. Air- 
craft manufacturers are expected to in- 
vestigate comparative response times for 
vertical and lateral escape maneuvers. 

Principles of the Bendix collision 
avoidance system, which the company 
plans to evaluate in flight tests within 
several months, would have each fully 
equipped aircraft carry a transmitter 
that periodically transmits a series of 
pulses whose sparing between pulses is 
an indication of the plane’s barometric 
altitude. Aircraft also would be 
equipped with companion receiver to 
receive transmissions from other aircraft. 

The receiver would be designed to 
examine all incoming pulses from other 
aircraft, and to "ignore" those from air- 
craft at widely different altitudes. In ad- 
dition to reception of transmissions 
from other aircraft by the direct air-to- 
air path, the signal also would be re- 
ceived from energy that is reflected off 
the ground. Difference in time between 
receipt of the direct and reflected signal 
is a function both of distance between 
two aircraft and their respective alti- 
tudes. Since each system knows its own 
airplane’s altitude and determines the 
altitude of the other from pulse spac- 
ing, the system can determine the dis- 
tance to every other airplane. 

After having determined which air- 
craft pose a possible threat by virtue of 


Soviet Collision Study 

volving commercial aircraft. "Proniv- 
shlcnnoEkonomicheskava Gazcta" (In- 
dustrial Economic Gazette), official organ 
of the USSR's State Scientific-Technical 
Committee, recently published a lengthy 
article entitled "Prevention of Collisions 
in the Air" in which panoramic radar, 
Doppler instruments and "fast-develop- 
ing" infrared detection methods were 
discussed. Since Russia docs not report 
its own aerial mishaps, the urgent need 
for anti-collision devices was emphasized 
by citing American mid-air crashes. 


bring at the same altitude, the Bendix 
system would then examine range and 
rate-of-change of range of such aircraft 
to determine which arc actual collision 
threats. Computer would automatically 
evaluate collision threat, decide whether 
its own craft should climb or dive to 
avoid collision based upon the relative 
altitudes of the two airplanes. System 
in the other airplane would simultan- 
eously give its crew warning and indi- 
cate direction of required escape ma- 

Bendix estimates that the complete 
system should occupy a one ATR-size 
case. A lightplane version, capable only 
of transmitting and alerting only a 
fully equipped airplane without pro- 
viding warning in the lightplane cock- 
pit, probably can be built in a one-half 
ATR-size case or smaller. 

Questions of feasibility of the current 
Bendix concept appears to hinge upon 
two technical questions which only 
flight tests can resolve: 

• Can use of ground-reflected signal, 
compared with direct signal, provide re- 
liable means of determining distance 
between aircraft over all types of terrain 
and at all altitudes? 

• Can barometric altitude signals of 
sufficient accuracy and quality be ob- 
tained under all weather conditions to 
be used in computing critically impor- 
tant rate-of-change of distance between 

Other System Proposals 

Other manufacturers who proposed 
cooperative collision-avoidance systems 
during the ATA meeting included: 

• Boeing Airplane Co. presented re- 
sults of a recent analyses which it said 
indicated that use of K-band radar in 
the nose and tail of an aircraft plus a 
simple radar transponder which replied 
to interrogations by other aircraft radar, 
could provide a feasible collision avoid- 
ance system. Boeing had first proposed 
the system a year ago at an aTa meet- 
ing. ‘ 

• Decker Aviation Corp. suggested a 
novel cooperative proximity warning 
system which uses rotating light beams 
modulated at extremely high frequency 
together with a photocell to detect 
beams from nearby aircraft. Company 
President Martin Decker admitted that 
the system had not been tested under 
daytime conditions but believed that 
use of high intensity million-candle- 
power monochromatic light source 
would permit daytime operation. One 
member of the audience, however, sug- 
gested that back-scattering of such in- 
tense light would swamp the airplane's 
own photocell receiver. 

• National Co., maker of cesium 
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Handley Page Proposes Boundary-Layer-Control Jetliner 

Drawing shows configuration of Handley Page Ltd.’s HP.115 medium size jet transport (AW Aug. 25, p. 28). Aircraft, to be powered by 
two tail-mounted Bristol Orpheus turbojets, would utilize boundary layer control on wings and tail surfaces. Two four-stage axial com- 

and New York with 12 passengers at 528 mph. cruise speed. Dimensions^ HP. 113: length, 71i ft.; height. 17 ft.; wingspan 711 ft. 


(atomic) clocks, suggested that the ex- 
tremely precise frequency standard 
could he used as a means of measuring 
range, acceleration and the accelera- 
tion rate between two aircraft. Air- 
borne cesium clock which the company 
is building for Air Force, weighs about 


60 lb., but this figure does not include 
any of the required additions for colli- 
sion avoidance. 

• Norden Division of United Aircraft 
Corp. proposed a system that would 
require K-band radar scanners in the 
airplane nose and tail, plus a transponder 


whose reply is coded to indicate air- 
plane barometric altitude. 

• Panoramic Radio Products, which de- 
veloped a simple cooperative automatic 
altitude reporting system for Civil Aero- 
nautics Administration in 1947. which 
could warn aircraft when another plane 
is at or near their own altitude, sug- 
gested expanding the idea into a fully 
automatic collision avoidance system 

• Radio Corp. of America reported it is 
continuing its investigation of the pos- 
sibility of adding a unit to existing air- 
borne weather radar which would en- 
able it to sound an alarm whenever it 
detects another airplane. Company also 
is studying the possibility of a cooper- 
ative collision avoidance system. 

• Walsh Engineering Co. proposed a 
cooperative system that would provide 
various degrees of collision protection, 
depending upon the amount of equip- 
ment carried by the airplane. In most 
fully equipped versions, each aircraft 

receivers, one operating at around 3,000 
me., the other at 5.000 me. One trans- 
mitter would continuously broadcast a 
scries of pulses whose spicing would 
indicate aircraft altitude. When this 
signal was received by another aircraft 
at the same altitude, the latter would 
transmit back a signal which would 
enable the first plane to determine the 
latter’s relative bearing. Upon receipt of 
this signal, the first plane would reply, 
enabling the second aircraft to deter- 
mine the distance between them. Since 
this sequence of three transmissions 
would be taking place simultaneously 
by both aircraft, each aircraft’s colli- 
sion avoidance system would be able to 
determine the altitude, bearing and 
distance to the other and compute 
whether a collision threat existed. 
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SHORTLINES 


AIRLINE OBSERVER 

► American Airlines and Pan American World Airways are considering a 
through interchange transatlantic-transcontinental flight as a promotion tool 
to dramatize the speed of turbojet service when Boeing 707 jet transports 
are placed into service. Possibility is that such a flight would originate in 
Paris, fly direct to Los Angeles with a stop and crew change at New York. 
If the plan cannot be worked out, coordinated connecting schedules can be 
expected. 

► Fairchild has rolled out its 13th F-27 turboprop transport scheduled for 
September delivery to Avensa, Venezuelan airline. Production of the aircraft 
is now running at a rate of fisc per month. Next four F-27s coming off the 
production line are earmarked for Avensa, Northern Consolidated Airlines, 
West Coast Airlines and Piedmont Airlines, in order of that proposed 
delivery schedule. 

► International Civil Aviation Organization has warned that Russian-built 
transports may pose a serious competitive threat to manufacturers in the 
West. In a study of the economic implications of jet aircraft, the group 
said technical development of aircraft in Russia appears to be "more or less 
parallel to that in Europe and North America” and added that if Soviet 
planes were offered “for sale in quantity and at attractive prices . . . they 
could have a profound effect on the economics of world air transport." 

► Aeroflot reports that a multi-engine Soviet commercial transport leaves 
Moscow on an average of every five minutes from either Vnukovo or Bykovo 
airports— the city's two major fields. The total of around 288 departures daily 
indicates that Aeroflot has more than doubled the frequency of Moscow’s air 
service in the past three years. 

► International Air Transport Assn, reports a 12.1 point decline in load 
factor during April, May and June on North Atlantic routes despite a 24.6% 
increase in the number of revenue passengers over the same period last year. 
Seat capacity, however, jumped 49.5% during the three-month periodand 
the number of scheduled flights increased 34.1%. 

► Pacific Air Lines fleet of six Fairchild F-27 Friendship turboprop transports 
is being planned for a 44-seat configuration as a result of modifications 
designed by Pacific and approved by Fairchild. The airline is estimating that 
cost per plane mile of the aircraft on the 340-mi. flight nonstop between 
San Francisco and Los Angeles will be "no more than the DC-3,” resulting 
in substantially lower costs per seat mile. 

► Civil Aeronautics Board Bureau of Safety is now conducting an over-all 
review of standards for airline pilot training programs. 

► Air France will shortly resume its service into Egypt for the first time since 
the November, 1956, British-French invasion of the Suez Canal area (AW 
Dec. 10, 1956, p. 38). The resumption of service is made possible by a 
cultural and economic relations agreement signed last week by Egypt and 


► British European Airways is retiring its fleet of 20 Elizabethan piston- 
engine transports manufactured by Airspeed Ambassador to make way for 
an all-turboprop fleet of Vickers Viscount 700s and 802s (AW Feb. 4, 
1957, p. 38). The airline expects delivers' of a fleet of Vickers Vanguard 
turboprops and Comet 4B turbojets in 1960. Companv also plans to buy 
24 de Havilland 121 turbojets for delivery between 1964 and 1966. 

► Dc Havilland Comet 3B, development aircraft for the Comet 4B, has 
completed its first flight. The 3B has been modified to approximate Comet 
4B configuration by a 7 ft. reduction in wing span and will be used in 
development tests for the 4B which is now in production. 

► Alaska Airlines is petitioning the Civil Aeronautics’ Board for an extension 
of its route between Fairbanks and Portland, Seattle and Tacoma to San 
Francisco and Los Angeles with an intermediate stop at Las Vegas, Nev. 


► Hawaiian Airlines reports a loss of 
5213,551 for the first six months of 
1958 as compared with earnings of 
540,158 in the same period last year. 
Arthur D. Lewis, president of the" air- 
line, attributed the loss to a four and 
one-half month strike by sugar workers 
which ended June 9. Hawaiian’s pas- 
senger traffic fell 13% below the same 
period of 1957. 

► Lincas Aereas de California, S. A., 
has received permission from Mexican 
Transportation Secretariat to operate 
its first route from Mexico City to 
Ensenada, near the California border 
of the U. S. The company is using Cur- 
tiss C-46F aircraft for cargo and pas- 
senger service. Officials say, if the new 
route is successful, the company may 
buy more modem equipment. 

► Los Angeles International Airport re- 
corded 2,332,701 arrivals and departures 
during the first six months of 1958, an 
81% gain over the same period last 
year. International travel accounted for 
105,515 passengers, a 1 44% increase 
over 1957. Airport officials predicted 
the full 1958 passenger total would 
reach five million as the majority of 
vacation and holiday travel takes place 
during the second half of the year. 

► New York International Airport has 
announced the award of a 5249,997.18 
contract to the Tomei Construction Co. 
for the paving of taxiwav shoulders. 
Purpose of the paving is to protect out- 
board engines of the jet transports from 
picking up foreign matter when taxiing. 

►Pan American World Airways says 
50% more Americans took the airline’s 
round-the-world flights in July of this 
year than in July, 1957. The airline 
said it carried 5,215 passengers to 
Europe in the first week of July. 

► Sabcna, Belgian World Airlines and 
the American Banner Lines steamship 
company have entered into an air-sea 
passenger agreement by which either 
company can sell transportation over 
the other’s transatlantic routes. Passen- 
gers may, for instance, flv to any of the 
104 cities served by Sabena and return 
to New York on American Banner’s 
18,000 ton liner, the Atlantic. 

► Trans Caribbean Airways has awarded 
a new 52 million maintenance and over- 
haul contract to Lockheed Aircraft Serv- 
ice-International. The TCAI fleet of 
Douglas DC-6B and DC-4 aircraft will 
be handled at the New York Interna- 
tional Airport base of Lockheed. 
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FAST, SMOOTH, EASY TO HANDLE . . . 
CONTINENTAL’S NEW VISCOUNTS 






More reliable fastening 
for airtraft and missiles 

— proved in application 

At SPS wc apply a dynamic standard of 
quality— continually refined— so that our 
fasteners will always have the high relia- 
bility factor required by today’s faster 
speeds, higher temperatures, and greater 
dynamic forces. 

This emphasis on reliability has resulted in development of 
fasteners with increasingly higher strength-to-weight ratios, 
longer fatigue life, and better resistance to the deteriorating 
effects of heat. Notable examples include SPS Hi Ti bolts— the 
first successful titanium aircraft fasteners; EWB-22 bolts — a 
220,000 psi replacement for conventional MS 20004 types; and 
Hi Tm 9 fasteners— a unique bolt and locknut combination 
providing 170,000 psi at Mach 3-4 skin temperatures. 

For complete information on SPS fasteners, write Aircraft/ 
Missiles Division, Standard Pressed Steel Co., Jenkin- 
town 3, Pa. 
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MISSILE ENGINEERING 


Today’s Alloys Adequate for Missile Skins 


By Michael Yaffee 

Columbus, Ohio— Lack of tempera- 
ture-resistant airframe materials is not 
hamstringing U.S. missile develop- 
ment. Moreover, present materials 
will be used extensively in at least one 
more generation of missiles. 

These are two of the conclusions in 
a newly issued Battalle Memorial In- 
stitute memorandum on "Material 
Usage for Missile Airframe Skins." 
Prepared by Dr. George Gerard, assistant 
director of research. New York Uni- 
versity College of Engineering, and 
S. A. Gordon, consultant to Battclle, 
the memo goes into the matter of mate- 
rial selection for missile skins and con- 
tains much information that will be of 
value to the harassed missile designer 
who is being assailed by a fast increasing 
legion of metallurgical alternatives. 
Report Details 

Other points in the Battclle report 

• With one exception, no ballistic 
missile to date-excluding nose cone and 
powerplant-uscs a metal that can be 

• Selection of materials for an acrodv- 
namic missile (e.g., Snark. Matador, 
Regulus) is governed by the same de- 
sign criteria as for manned aircraft, ex- 
cept for creep characteristics and cost 
evaluation, and is not handicapped by 
high temperature considerations. 

• No ground-to-air, air-to-ground or air- 
to-air missile, cither in operation or 
under development, uses a material 
selected solely for heat resistance. 

• Because of the low-load indexes under 
which most missile airframes arc de- 
signed, materials such as magnesium 
and aluminum have the weight advan- 
tage over titanium and stainless steel 
up to 800F when the critical design 
criteria is compression. 

• Although the airframe and internal 
components of a long range ballistic 
missile account for only 10% or less 
of gross weight, any reduction in weight 
of these parts will be well rewarded by 
increased range. 

• Use of high temperature mate- 
rial in future ballistic missiles will de- 
pend on design philosophy. Thick, 
low density material which serves as a 
heat sink can be used in place of very 
thin temperature-resistant material with 
little effect on missile performance. 

• Increases in the strength of steel and 
titanium alloys will probably not change 
these conclusions. At the same time. 


however, the appearance of a high 
strength, low cost, weldable titanium 
alloy might be cause for revaluation. 

Since the writing of this memoran- 
dum. a new titanium alloy has appeared 
—Crucible Steel Co. of America's 
B-120VCA. Dr. Gerard considers it a 
significant development and believes 
the alloy will play a major role in the 
design and construction of future high 
speed vehicles. 

The first all-beta titanium structure. 
B-120VCA is composed of 73% titan- 
ium, 13% vanadium. 11% chromium 
and 3% aluminum. The new alloy, ac- 
cording to Crucible Steel, has a 
strength-weight advantage over high 
temperature steels and other titanium 
alloys up to at least 1.000F in short- 
time-up to two minntes-tensffe tests 
and up to at least 600F in 500-hr. ten- 
sile tests. At 1.000F. B-120VCA has an 
ultimate strength of 100.000 psi., a yield 
strength of 94,000 psi. and an elonga- 
tion of 37%. The material is reported 
to be highly formable and weldable. 
Crucible is now in pilot production on 
sheet products but has not yet estab- 
lished any prices for the new’ alloy. 

Although the high temperature prop- 
erties of B-120VCA compare favorably 
with those of such high temperature 
steels as 17-PH, 17-4PH and AM 3 50, 
the weldability and eventual price of 
the new titanium alloy will prove more 
important in determining tnc value of 


the alloy as a missile airframe mate- 
rial. As Gerard and Gordon point out 
in their memorandum, aluminum and 
magnesium still serve as the most effi- 
cient airframe materials at present oper- 
ating temperatures (up to 800F). 

Setting .025 in, as the standard gage, 
Gerard and Gordon calculated time- 
temperature histories of steel, titanium, 
aluminum and magnesium cylinders. 
They found that the steel and titanium 
cylinders stayed within reasonable tem- 
peratures and that the aluminum and 
magnesium cylinders reached tempera- 
tures well above the usable limit. 

Skin Temperatures 

But by increasing the thickness of 
the aluminum and magnesium cylin- 
ders to a point where they still weighed 
less than .025-in. gage steel cvhndcrs, 
the temperatures of the aluminum and 
magnesium skins dropped below that 
of the steel (as well as the equivalent 
weight titanium) skin and stayed well 
within the usable range. 

The skin of the Atlas interconti- 
nental ballistic missile is formed from 
MicroMach, a temperature - resistant, 
special grade of stainless steel supplied 
to Convair by Washington Steel Corp. 
of Washington. Pa. 

A number of engineers and inetal- 
luigists believe that it was unnecessary 
to go to a high temperature stainless at 
this stage of missile development, and 
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many of them ate dissatisfied with the 
icsults as well. The airframe of the 
Titan ICBM. as now planned, will be 
made of some material that is not tem- 
perature-resistant. probably aluminum. 

Many of today's missiles also use 
steel in the section between the nose 
cone and the missile cylinder body. 
Some weight could be saved here by 
going to titanium, Gerard and Gordon 
so . and this is now being considered 
for some missiles under development. 

Other areas in a missile where the 
substitution of titanium for steel will 
result in important weight savings are 
the piping for the propellant and the 
auxiliary tanks containing pressurized 

iii addition to weight, titanium gen- 
erally has the advantage over steel in 
corrosion resistance. Titanium has ex- 
cellent corrosion resistance to most 
liquid fuels and oxidizers with the not- 
able exception of red fuming nitric acid. 


Although most of their study is de- 
voted to the alloys of aluminum, mag- 
nesium. titanium and steel, Gerard and 
Gordon feel it is necessary to include 
some mention of beryllium. 

Bv v irtue of its high elastic modulus 
and low density, they sav. beryllium is 
markedly superior to the other mate- 
rials considered. Moreover, this superi- 
ority exists independently of beryllium's 
compressive yield strength which tends 
to act as an upper limit for its range of 
efficient application. 

Elasticity Modulus 
High modulus of elasticity is more 
important than high tensile strength in 
a material because most missile air- 
frames are designed to quite low struc- 
tural indexes. And for this reason, many 
missile designers consider beryllium a 
favorable structural material even at 
strengths below 50,000 psi. at 600b'. 
The development of beryllium, of 



Thor-Able Vehicle Prepared for Lunar Probe 

Gantry cranes provide multi-story work platforms for technicians preparing Hun-Able 
rocket vehicle for lunar probe shot. Test vehicle exploded 77 sec. after launching. 



AVIATION WEEK, September 1, 1958 



Combines 
Acceleration Switching 

Valves And Hydraulic 



AResearch Manufacturing Divisions 


Los Angeles 45, California • Plwenix, At 


Systems, Packages and Components for: aircraft, missile, electronic, nuclear and industrial applications 




Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America's latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 
Holley Carburetor Company, work- 


For military applications, the Holley 
main fuel control (right) is a companion 
unit to the governor and actuator. 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 


governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 




Missileman Badge 


Silver missile badge depicting a rocket in 
space will be worn by U. S. Air Force offi- 



course, is at a relatively early stage and 
its properties still not definitely estab- 
lished. 

In an attempt to relate material re- 
quirements to the flight profiles of mis- 
siles in the ICBM and 1RBM class, 
Gerard and Gordon interviewed a num- 
ber of manufacturers on material selec- 
tion for missile airframes. They found 
that many factors influence the design- 
er's choice of material. 


Weight Importance 

The most important consideration is 
minimum weight. Then, carrying out 
an extensive strength-weight study on 
various materials, they conclude that, 
on the basis of buckling, aluminum and 
magnesium arc the most efficient mate- 
rials at operating temperatures up to 
SOOF at low load indexes. 

Although temperature resistance as 
such is not considered a prime requisite, 
the materials experts do want as much 
information as possible on the following 
thermal properties: specific heat, coeffi- 
cient of thermal expansion, melting 
temperature, thermal conduct! 
cnnssivitv and thermal diffusivitv. 

The other factors that influence 
terial selection for missile airframes 
cording to the Battelle report, are 
of fabrication, corrosion resistance, < 
itv and cost. Ease of fabrication w 
crallv boils down to weldability. Most 
of the airframe structure of a ballistic 
missile is an integral fuel tank and must 
be welded so that it will be fuel tight 


HIGH SPEED DATA HANDLING 



Bendix-Pacific Electro-Span Systems also arc available (or these military applications - 
Air-Ground Data Interchange Remote Control 

Meteorological Data Systems Supervisory Control Systems 

Digital Telemetering and Data Logging Systems 



Address _ 
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...and you'll have none with the M R 
Universal Temperature Measuring System 


for Apollo 



when it is pressurized. Fabrication tech- 
niques such as intricate forming and 
machining arc of less importance in the 
manufacture of a relatively simple air- 
frame than in the production of a 

Again, since the airframe is an in- 
tegral fuel tank, corrosion resistance to 
liquid fuels and oxidizers is important. 
Another important consideration here is 
ihc matter of extended storage. De- 
signers consider magnesium as unde- 
sirable material, for example, for those 
missiles that will be subject to long 
periods of storage. 

Quality of material is important in 
regard to gage tolerances, sheet flatness 
and uniformity of strength. Weight re- 
quirements. of course, are critical. If 
gage tolerances are broad or on the high 
side, there will be a weight penalty ow- 
ing to the necessity of designing for 
minimum gage. Similarly, uniformity of 
strength throughout the material allows 
the manufacturer to use the least amount 
of material to do the job. Sheet flatness 
is important because the ability to se- 
cure a leak-tight tank in thin pressur- 
ized shells depends upon how well over- 
lapping segments of the cylindrical 
structure fit together. 

Cost is probably the most contro- 
versial factor involved in material selcc- 

pany, missile airframes cost about one- 
fifth to one-third as much as manned 
aircraft airframes. And for long range 
missiles, material cost is not considered 
too important. 

On the other hand, for short range, 
air-to-air, ground-to-ground and air-to- 
ground missiles, which generally in- 
volve large quantities, cost is considered 
a major factor in material selection. But 
another company disagrees, at least in 
part; it doesn't believe that cost would 
deter manufacturers from selecting an 
expensive airframe material even for a 
short range missile if the material made 
a significant difference in performance. 

Westinghouse Forms 
Weapon Study Group 

Drexcl Hill, Pa.— Westinghouse Elec- 
tric Corp. has formed an Advanced 
Systems Planning Group to study future 
military requirements and weapon sys- 
tems according to Maj. Gen. Albert 
Boyd (USAF-Ret,), vice president in 
charge of defense products. 

Allan Chilton, formerly chief engi- 
neer for the company's Aviation Gas 
Turbine Division, is director of the 
group. Other staff appointments: Adm. 
I,. /. Dow (USN-Ret.), executive assist- 
ant, Navy activities; W. A. Dwyer, ex- 
ecutive assistant. Air Force activities: 
W. C. Robinson, executive assistant. 
Department of Defense activities, and 
R. P. Kroon, chief engineer. 



unique team of scientific talent 
conducting original research and 
development in diverse areas 


Allied Research Associates, Inc. is a 200-man organization of top-level 
engineers and scientists backed up by skilled laboratory, shop, and ad- 
ministrative personnel. Their business: applying talent -in -depth to 
today’s most forward technological problems in basic and applied re- 
search. Here are some of the fundamental areas in which Allied Research 
provides high levels of technical competence and achievement : 

AERONAUTICAL AND MECHANICAL ENGINEERING 
Theoretical and applied aerodynamics. Aeroelasticity, thermoelasticity, 
and structural dynamics. Astronautics. Studies in aircraft, missile, and 
space-vehicle performance, stability, control, design criteria, and pro- 
pulsion. Vibration control and isolation— analysis, design, and test. Heat 
transfer, fluid mechanics, and solid mechanics. 

PHYSICAL SCIENCES 

Theoretical and experimental physics-radiation, nuclear, and solid-state. 
Nuclear weapons effects and phenomenology. Plasma phenomena. Radia- 
tion transport. Meteorology— micrometeorology, radar meteorology, space 
phenomena, satellite meteorology. Physical Chemistry— characteristics 
of materials in extreme environments, polymer physics, statistical 
mechanics. Physical Optics. 

INSTRUMENTATION AND SYSTEMS ENGINEERING 
Instrumentation for measurement and control. Evaluation and 
development of instrumentation systems and components. Control and 
navigation systems for airborne and space vehicles. Weapons delivery 
and reconnaissance systems. Industrial process control systems. Sensors. 
Tele-communication and data-handling links. Servomechanisms. 


These topics indicate the capabilities of Allied Research’s 
uniquely diversified and high-level staff. If your research or 
development activities are in need of top-calibre, creative, 
inter-disciplinary assistance, contact: 



ALLIED RESEARCH ASSOCIATES, INC. 

43 Leon Street, Boston 15, Massachusetts 
A subsidiary of Vertol Aircraft Corporation 
The confidential inquiries of qualified scientists and 
engineers are always welcome at Allied Research. 
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M in or Changes Mark Latest Thunderbird 


By David A. Andcrton 



ELEVATED to firing position, Tliunderbird missile awaits remote firing signals from a 
control poiut. Four nose antennas have been retouched to conceal their shape and size. 



LAUNCHER-LOADING trailer (foreground) transports missile front assembly and test area 
to a field launcher (at rear). Missile is transferred to the launcher at launching site. 


Farnboroiigh, England— hirst new de- 
tails on English Electric's Thtinderbird 
Mk.l anti-aircraft missile point up the 
minor changes which converted last 
year's test vehicles to this year's produc- 
tion weapons. 

Shown in its production form for 
the first time at the Society of British 
Aircraft Constructors Flying Display 
and Exhibition here, the Thunderbird 
differs externally from early test vehicles 
only in detail. Production rounds arc 
now being delivered to both British 
Army and Royal Air Force, after an ex- 
tensive and continuing test program 
which so far has seen several hundred 
rounds fired at Aberporth in Wales and 
at the Wooinera range in Australia. 

English Electric points out that the 
growth potential of the weapon is 
substantial. One possibility is that of 
increasing the specific impulse of the 
missile's Imperial Chemical Industries’ 
solid-propellant sustainer. 

'llnmderbird can be broken down 
into major components for transport or 
can be stored and moved as a complete 
assembly. External views of production 
rounds show a series of circumferential 
clamping rings at breaks between major 
components; this is one of the obvious 
features of the production design. 
Missile Changes 

Other changes in the production ver- 
sion shown here include: 

• Conical radonre substituted for the 
ogival nose of test vehicles. 

• Elimination of bulging wing-root 
fairings which showed on early rounds. 

• Addition of small lifting fins in the 
pitch plane to the wrap-around solid 
propellant boosters. Development fir- 
ings to check booster separation showed 
the need for these fins in order to make 
sure the tail of the booster didn’t hit 
the missile bodv shell on separation. 

Guidance system for Thunderbird 
tics in with standard early warning radai 
defenses. The missile system fs semi- 
active, and the missile homes on radar 
pulses reflected from the target after 
transmission from a ground station. 

Crew training of both Army and RAF 
personnel has begun at the English 
Electric Guided Weapons Division, and 
what the company calls a "considerable 
number" of technicians have completed 
the course. 

Primary aim of the weapon designers 
was to develop a simple anti-aircraft 
missile adaptable to field use under a 
wide variety of conditions, and operated 
by a minimum of manpower. All ground 
support equipment is fully mobile, 
being air and ground transportable in 
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existing military vehicles or aircraft. 

Thunderbird missiles arrive at a field 
assembly and test point in a disassem- 
bled state. Complete body is in a 
weather-proof container much like the 
"cans” used to package and transport 
turbojet engines. Wings, control fins 
and booster motors arc transported sepa- 


Polaris Navigation 
Contract Awarded 


Regulus II Loaded in Douglas C-124 

Chance Vouglit Regulus II. U. S. Navy surface-to-surface guided missile, can be trans- 
ported ill a Douglas CM 2-1. Tail section was removed from this Regulus II because it did 
not fold; later version has folding tail. Wings arc folded before entry into C-124 hold and 
missile is locked in its dolly at a 45 deg. angle. Dolly is a specially-designed four wheel 
unit. Both missile and dolly arc pulled into the C-124 hold by the aircraft's power winch 
and secured through tiedown points on the dolly; points arc located to match C-124 deck 
links. Loading time is about 1 hr. Air shipment is used only when a missile is needed in 
a hurry at one of the Regulus II test sites. 


Downey, Calif.— Autonetics Division 
of North American Aviation has been 
awarded $6.7 million contract to design 
and fabricate navigation systems for 
launching Polaris-type fleet ballistic mis- 
siles. System was originally developed 
for Air Force N'avaho and was modified 
prior to Navy evaluation. 

Navigation system utilizes gyro-stabil- 
ized platform which maintains angular 
orientation relative to earth regardless 
of submarine's turns, twists, rolls or 
pitches and will automatically and ac- 
curately sense all accelerations, measure 
them and provide results in form of 
continuouslv available precise position 
and velocity information. 

Factors which control cruise range 

• Aerodynamic efficiency expressed as 
ratio of takeoff weight to landing. 

• Propulsive efficiency defined as ratio 
of net thrust to fuel consumption rate. 

• Stmctural efficiency represented as 
ratio of takeoff weight to landing 
weight. 

These three ratios must be made as 
large as possible to attain long range. 


The field site is a standard British 
Army mobile building constructed of 
light truss-work arches and covered 
with weatherproof cloth. Size of the 
site can be increased to handle a large 
number of missiles. 

Fuselages are placed on an assembly 
line for functional testing and attach- 
ment of wings, fins and boosters. Then 
the entire missile is placed on a trolley 
and moved out of the assembly area to 
another point where it is transferred to 
a special trolley that carries it to the 
launcher. This latter trolley, in con- 
trast to the simple unit that bears the 


MODEL of Thunderbird field assembly and test point shows sequence from time missiles arc 
received in packages until they roll off the line, ready for firing. All equipment, vehicles and 
buildings arc existing British military types. 


missile through assembly, is a mobile 
trailer with standard truck wheel, ample 
ground clearance and springing and the 
ability to be towed over rough roads 
or open country to the launching site. 

At the launching area the missile is 
transferred from the launching trolley to 
the launcher itself, which is then prop- 


erly elevated and is in a ready state for 

Responsibility for the development 
and production of the Thunderbird 
weapon system and the family of mis- 
siles that goes along with it. is held by 
the English Electric group of com- 
panies. 


Thunclerbird Dimensions 

Length, with or without 
boosters 

2QiL 

Wing span. 

5 (t. 3 in. 

Control (in span 


Bodv center-section diameter. 

1 ft. 9 in. 

W ing leading-edge sweep- 
back 

45 deg. 
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Now being delivered to these progressive airlines: 

AREA (ECUADOR) AVENSA • BONANZA AIR LINES • LINEA AEROPOSTAL 
VENEZOLANA (LAV) • LLOYD AEREO BOLIVIANO • MACKEY AIRLINES • NORTHERN 
CONSOLIDATED AIRLINES • PACIFIC AIR LINES • PIEDMONT AIRLINES • QUEBECAIR 
WEST COAST AIRLINES • WHEELER AIR LINES • WIEN ALASKA AIRLINES 


THE FAIRCHILD F-27: AIR TRAFFIC GENERATOR FOR THE JET AGE. 


. . . new high in jet age luxury travel 


The Fairchild F-27 propjelliner is ihe undisputed pace-setter 
in America's Jet Age travel— first U.S. jetliner to be certificated 
by the CAA, first to be mas: produced, first to be delivered 
to an airline. 

As new as the Jet Age itself, the F-27 will soon be the first 
U.S. built turbine-powered airliner to begin scheduled airline 
operation. Designed as a short to medium range transport, 
the F-27 brings first class luxury service to the local and ter- 
ritorial airline passengers of the Americas. 

America’s Jet Age pace-setter provides first class luxury all 
the way: 

• Air conditioned on the ground as well as in the air 

visibility 

• Hushed propjet power for on-limc arrivals 


• Weather Radar for the smoothest, surest travel 

comfort 

• Pressurized for high altitude cruising 

To the operator, the F-27 offers Jet Age operational efficiency 
— underwing fueling, truck-level cargo loading, 36 to 44 
passenger payloads, pneumatically operated self-contained 
passenger loading stairs. These are but a few of the features 
which mean rapid turnaround time. 

Rolls-Royce Dart engines — proved in 5,000,000 hours of 
airline and executive operation — provide unmatched dependa- 
bility at vjbrationless jet speeds. 

The modern F-27 links towns to cities through the Americas 
generating new air traffic wherever it operates. It will join 
community airports to the big-city terminals where the large 
liners make their express runs. Working as a team, the F-27 
and the long range jets step up the tempo of air transportation 
— and raise it to new ceilings of comfort and luxury. 


Jet Age Luxury comes along for ihe ride when you fly the 

FAIRCH I LD 




THE MOST PROVEN PROP-JET 
IN AIRLINE SERVICE 

powers the 

FAIRCHILD F-27 

delivered to 

WEST COAST AIRLINES 



Jiolls-Jloyce Dari prop-jets have completed 
over 4,000,000 hours in world -wide airline service 

ROLLS-ROYCE 

DART 

PROP-JETS 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 



, , . makes fast disconnects easy! 


Janitrol’s new lightweight, non-torquing line of tail 
pipe couplings provides a safe, easy to connect or dis- 
connect, vibration-proof seal. They are simple to in- 
stall, clamp together without need of a torque wrench, 
and assure positive alignment. Clamp latch cannot be 
closed unless pipe sections are correctly oriented. Total 
weight of 36" diameter size clamp and two flanges is 
only 9.7 pounds. Clamp diameter is adjustable to meet 
tail pipe production tolerances, and a safety lock pin 
gives an extra measure of protection. 

Test data: Model illustrated is tested to 15G’s with 
tail pipe attached, and at temperatures to 900°F. Vibra- 
tion requirements of M1L-E-5272A are met. 

To meet your performance requirements, Janitrol 
can fabricate these couplings in stainless steel, with 
flanges of titanium, aluminum, or steel. 

When you require high performance couplings for 
tail pipes or ductwork ask your nearest Janitrol repre- 
sentative for a proposal. 


schematic 


duct watt — ^ 





WAXIViTFtOL- 


pneumatic controls • duct couplings & supports • heat exchangers 
combustion equipment for aircraft, missiles, ground support 
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MORE ABOUT THE GARLOCK 2,000 



F-27 Flap Control System 
Sealed with Garlock Klozures 


Garlock Klozure Oil Seals contribute to 
the superb performance of the new Fair- 
child F-27 Propjetliner. 36 Garlock KLO- 
ZURES are located in 12 gear boxes in the 
wing flap control system. This system is 
instrumental in providing exceptional good 
landing and take-off performance. 



Why not let Garlock solve your difficult 
sealing problems. Your Garlock representa- 
tive can recommend from “the Garlock 
2,000” . . . two thousand different styles of 
packings, gaskets, and seals for every need. 
It’s the only complete line in the industry. 
Call him or write for Catalog 20. 


The flaps are operated by an electric 
motor and reduction gear train. A total of 
12 gear boxes are driven by means of a 
torque tube extending across the airplane to 
the outboard ends of the flaps. Klozures 
seal in the lubricating oil on the shafts pro- 
viding dependable, trouble-free operation. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


(^ARLOCK 



Packings, Gaskets, Oil Seals, Mechanical Seals, 

Molded and Extruded Rubber, Plastic Products \ 





Overdesigning Lowers U.S. Missile 
Reliability, Dr. von Karman Says 


New York— United States missiles 
arc over-designed, and this is the major 
reason for their low reliability, accord- 
ing to Dr. Theodore von Karman. re- 
nowned aeronautical scientist. 

On his way to Madrid to deliver the 
initial Guggenheim lecture at the First 
International Congress of Aeronautical 
and Space Scientists, Dr. von Karman 
(AW July 28. p. 13) stopped in New 
York long enough to appraise the U.S. 
missile and satellite programs. 

U. S. Missile Faults 

The trouble with American missiles, 
said Dr. von Karman, is that we make 
things too complicated and expect too 
much in the wav of performance. 
United States missiles arc designed to 
meet calculated performance standards. 
Solid propellant rocket engines todav 
arc an example of this. They are ex- 
pected to produce 100% of the thrust 
theoretically attained with a given 
propellant. It would be better to forget 
about the last 10% of thrust and in- 
stead settle for a somewhat heavier 
engine in order to get the desired 
performance, according to Dr. von 
Karman. 

When engineers make design specifi- 
cations too tight, they lose reliability. 
This is the main trouble with the Van- 
guard. Project people wanted a very 
light vehicle and it was designed for 
the minimum thrust needed to put the 
satellite in orbit. It is better. Dr. von 
Karman says, to design for minimum 
thrust— plus 50%. 

Machining Defects 

The other reason for low reliability 
can be found in the machine shop 
where parts may pass inspection even 
if they aren't 100% perfect. In one 
or two eases that lie has observed. Dr. 
ion Karman said, this was the fault of 
trade unions which pressurized the 
employers into being too lenient with 
workers in regard to meeting production 
standards: but mostly it is because 
U.S. missile manufacturers need more 
quality control and better-trained 
workers. Here, the Europeans, in gen- 
eral. surpass us. he said. 

The quality 1 and reliability of the 
work turned out in Soviet shops par- 
ticularly impressed him, lie said: and it 
is upsetting to see the Russians succeed 
in spite of the pressure under which 
Soviet workers must perform. 

On the matter of manned space 
flight. Dr. von Karman said it is diffi- 
cult to set a timetable. The problems 
that still exist are more medical than 


engineering in nature. It is just as casv 
to design a manned satellite as it is ah 
instrument carrier. But the U.S. wants 
to give the occupants a fair chance at 
survival. Tlie Russians, he suspects, 
have somewhat less regard for human 
life than we do. 

Too, Russia has more of a need to 
put a man in a satellite than the U. S. 
Our optical and electronic instruments 
arc superior to the Soviets’, he said, and 
we can get the information we want 
through these instruments. 

Dr. von Karman believes, however, 
that if the decision to launch a manned 
satellite were made now, the U.S. 
could do it in two years. But he 
doubts that the government will make 
this decision, preferring instead to 
follow the present stepwise plan which 
calls for a gradual ascent into space and 
orbit, first with the North American 
X-15 and next with the Dvna-Soar. 
After this, lie said, will come the 
manned satellite. 

Re-entry Problem 

Successful re-entry is still a big hurdle 
to manned space flight, he pointed out. 
And although some people such as 
research pilot Scott Crossfield believe 
a human pilot could bring a satellite 
back in successfully. Dr. von Karman 
feels that re-entrv speeds of 25,000 
ft. sec. will prove' too fast for human 
reactions and that automatic controls 
will have to handle the job of leveling 
off the atmospheric approach angle and 
slowing the vehicle down when the 
cabin temperature reaches an upper 
limit of 120F. 

Speculating about powerplants of the 
future. Dr. von Karman said that 
nuclear rockets held the greatest poten- 
tial and probably would be the focus of 
all present development effort if the 
U. S. hadn't been forced into a weapons 
race with Russia. But because there is 
a race, this country must do what it 
can to develop further the more im- 
mediate available potential of chemical 

Radiation Shielding 

The problem of shielding man against 
the deadly radiations of a nuclear 
rocket engine, he pointed out. is as 
difficult and important a problem or 
more so than the development of the 
nuclear powcrplant itself. The prob- 
lem here is essentially a matter of 
weight reduction. The lead shielding 

radiation is too heavy for use in space 
vehicles. 
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BENDIX RADAR SAVES WEIGHT, SPACE 
ON FAIRCHILD F-27 
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Now the air traveller on a regional route and the executive in a business 
aircraft can enjoy air-conditioned comfort unsurpassed by any trans- 
portation medium. In flight or on the ground, he will be kept comfort- 
ably cool if he’s in a Fairchild F-27. The F-27 has air conditioning — 
and pressurization — equalled only by the most luxurious transconti- 
nental and intercontinental airliners. 

For the F-27, Fairchild’s Stratos Division has developed a new 
Freon refrigeration system which continues to cool the aircraft even 
when it stands on the airport with the engines shut down. No ground 
service, other than electrical power, is necessary. The air conditioning 
and pressurization system— for which Stratos has full design responsi- 
bility-will provide a comfortable cabin under any conditions, from a 
sun-baked Las Vegas airport to the cold of a Quebec winter. 


ROTOL PROPELLERS 6 EQUIPMENT 

The world's most experienced turbo-prop manufacturer with over 5,000,000 hours experience 

AMERICAN REPRESENTATIVE: J. STAPLES. ROTOL INC.. 409 JEFFERSON DAVIS HIGHWAY, ARLINGTON 2. VA.. U.S.A, 


B 


Plant: Bay Shore, L. I.. N. 
ern Branch: 1800 Rosecra 
hattan Beach, Calif. 
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HSS-2 MOCKUP has rotor blades folded, dual main wheels retracted into outrigger pontoon. Two weapons racks are fitted in tandem. 


Sikorsky Unveils Twin-Turbine HSS-2 


Stratford, Conn.— Mockup of its twin- 
turbine powered amphibious helicopter, 
designed to meet U. S. Navy require- 
ments for improved aircraft and tech- 
niques in anti-submarine warfare, was 
unveiled here last week bv Sikorsky 
Division of United Aircraft Corp. Des- 
ignated HSS-2, the helicopter design is 
aimed at matching increasing Soviet 
underwater warfare capabilities. 

HSS-2, designed to supplant the 
current Sikorsky HSS-1 as Navy's num- 
ber one sub-hunting helicopter, falls 
between it and the twin-engine HR2S-1 
in size and capacity, HUS-2 Marine 
Corps assault transport version will be 


capable of carrying between 25 and 50 
equipped troops. It will be fitted with a 
cargo sling capable of hoisting 6,000 
lb. and a hoist for rescue which can 
lift 600 lb. Also in the design stage 
is a civil transport model, designated 
S-61, capable of seating 25 passengers. 

Twin-turbine commercial S-61 is 
planned for operational service in the 
1960-1965 period and is aimed to pro- 
vide airlines with DC-5-typc capabilitv 
in the rotary wing field, having suffi- 
cient payload combined with multi-en- 
gine performance to start a trend off 
currently heavily subsidized service. 

First IISS-2, now under construction, 


is expected to make its first flight at 
Sikorsky’s Stratford, Conn., plant in 
1959. Basic configuration and details 
are shown in these first pictures of the 
full-scale mockup. 

Designed to meet requirements for 
both shore and ship-based operations, 
the HSS-2's universal landing gear is 
composed of a flying boat type hull bot- 
tom, two outrigger pontoons into which 
dual main wheels can retract and a 
fixed tail wheel. Similar configuration 
is on the Sikorsky S-62 single-turbine 
amphibian, which has been flying since 
May (AW Aug. 25, p. 64). 

Hull, developed using Sikorsky’s con- 
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siderablc prcAVorld War 11 flying boat 
experience, is incorporated at a lower 
weight increase than would be required 
using inflatable bag-type flotation gear. 
Layout is designed to provide a compact 
configuration with folding main rotor 
blades, to provide case of stowage and 
handling aboard anti-submarine class 
aircraft carriers. 

Powerplants are two General Electric 
T58-GE-6 lightweight, l,000-shp.-plus 
turbines mounted side by side above 
the cabin, close to the main rotor to 
minimize coupling problems and entry 
of foreign objects. Although perform- 
ance details arc still classified, the 
HSS-2 is designed to return to base on a 
single engine. 

Added Capabilities 

Combination of twin turbines with 
amphibian configuration will provide 
Ihe Navy with an opportunity for 
studying new techniques to extend 
its anti-submarine warfare program. 
Among the new capabilities provided 
by the HSS-2 will be: 

• Ability to alight on water during 
sonar dipping operations, extending 
normal helicopter endurance by a con- 
siderable margin. Operating from the 
water surface will permit reduction of 
engine power, compared with present 
hovering technique, and also provide 
important savings in fuel to extend 
range and reduction of pilot fatigue. 
While on water, sonar operations can 
more readily be conducted to greater 
depth than now possible since there 
will be no "wasted” cable extending 
from hovering helicopter to the water 
surface. Need for reaching greater 
depths was pointed out in recent exer- 
cise of Task Force ALFA (AW July 21, 
p. 75). 

• Greater payload capability provided 
by twin-turbine installation will permit 
carrying considerably more electronics 
equipment needed for locating and 
tracking undersea vessels and more and 
heavier weapons to destroy them. Now 
standard IlSS-1 can carry two Mk. 43 
homing torpedoes; 1ISS-2 will be fitted 
with four racks and will have nuclear 
weapons capability. 

Twin T58 installation has been 
flight-tested for more than a year in a 
modified HSS-1 testbed. Installation of 
the engines overhead instead of in the 
nose, as on the HSS-1 test vehicle, pro- 
vides improved visibility forward and 
downward for pilots. Ready access will 
be provided to the engines by use of 
large panels that hinge downwards to 
provide platform area for personnel. 

Main rotor system comprises five 
all-metal blades which will be inter- 
changeable not only among each other 
lm t from one IISS-2 to another. Con- 
siderable attention has been paid to 
fairing the rotor pylon and rotor 
head to improve performance; flight 
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CLAMSHELL DOORS provide entrance to cockpit; hinged platforms atop fuselage make side- 
bv-side mounted T58-GE-6 turbines readily accessible for maintenance and checks. 


test work in this connection has been 
done using an HSS-1. Main and tail 
rotor blades utilize extruded aluminum 

Sikorsky reports that the IISS-2 is 
utilizing a number of components al- 
ready used in previous helicopters. This 
design philosophy is intended to lessen 
both initial and operating costs by re- 


ducing number of new items needed 
in the parts inventory. 

HSS-2 will be fitted with avionic 
navigation equipment incorporating 
Doppler systems to provide Navy heli- 
copters ASW units with all-weather op- 
erational capability. Equipment will 
make possible automatic flight during 
low-altitude hovering maneuvers. 


CABIN (looking aft) has high-density seating for 25-50 Marines, which will get cargo- 
transport version designated 1IUS-2. Civil S-61 can take up to 25 passengers. 
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Space-age research at Boeing 


Creative scientists find at Boeing a research environ- 
ment planned to help them reach and stay at the lop 
in their special fields. Pure research along the very 
frontiers of knowledge is the sole concern of mem- 
bers of the Boeing Scientific Research Laboratories. 
Problems associated with man’s conquest of air 
and space are high on the agenda, supplemented 
by investigations in other, equally advanced areas. 
Aerodynarnicists and mathematicians participate in 
these programs, along with nuclear physicists, 


physical chemists, theoretical metallurgists and 
physicists specializing in electronics and solid state 
physics. Scientists interested in imaginative, creative 
research are invited to communicate with Boeing. 
Other Boeing openings are available to mathema- 
ticians and to engineers of all categories. Assignments 
are open in the fields of research, design, production 
and support engineering. For complete details, drop 
a note now to Mr.Stanley M. Little, Department C-79, 
Boeing Airplane Company, Seattle 24, Washington. 





COILED rotor blade on Naglcr turbine-powered thrcc-placc helicopter project would unfold 
at approximately >0 rpm., provides compactness in storing novel co-rotor aircraft. 


Nagler Turbine Helicopter Design 
Features Flexible Upper Blades 


New York— Use of the low-wcight-to- 
high-power ratio of Allison’s new 250- 
slip. 100-lb. gas turbine to permit com- 
plete unloading of the upper component 
of a co-rotor helicopter is the basis of a 
proposal by designer Bruno Naglcr for a 
three-place lightweight vertical takeoff 
aircraft which he believes can be placed 
on the market for approximately S10,- 
000 . 

Because the upper rotor is com- 
pletely unloaded, its only functions arc 
to provide a counter-torque for the 
multi-blade shrouded fan buried in the 
fuselage and also for emergency use in 
autorotation landings. Nagler points 
cut. These factors permit considerable 
simplification of the rotor system, with 
attendant weight and cost savings, pro- 
viding a high payload to helicopter 
weight ratio, he notes. 

Flexible Blades 

To provide for small-package storage, 
lie also plans to use flexible upper blades 
that will coil inwards along their span 
and automatically assume their normal 
length when the shaft begins to rotate, 
attaining their normal configuration at 
approximately 50 rpm. Upper rotor 
normally will rotate at approximately 
500 rpm. during powered flight, 300 
rpm. in autorotation. 

New turbine-powered Naglcr co- 
rotor is a refinement of a two-man pis- 
ton-powered design, for which the 
company completed a study under an 
Army contract. Basic principles of the 
Naglcr co-rotor system have been engi- 


neered using a single-place Model 160 
flying testbed (AW Mar. 26, 1956, 
p. 55). 

Nagler Model 190, projected for the 
Army, is powered by a ISO-hp. Lycom- 
ing 0360-A having a planetary trans- 
mission mounted at the bottom of the 
engine, placed pointing nose downward 
in the fuselage. Upper rotor is a shaft 
extension of the engine crankcase, the 
lower rotor is fitted to the normal 
crankshaft. 

Layout permits the engine compo- 
nents’ to rotate. Torque of the upper 
rotor component is designed to equal 
that of the lower rotor, or fan. On the 
Allison-powered configuration, the up- 
per rotor is connected to the rear of the 
turbine housing using a magnesium 
adapter having a rotary seal to provide 
fuel supply, lower rotor is powered by 
the normal shaft. 

System provides directional control 
using rudder pedals operating rotor 
shaft blades hydraulically; applying 
brakes to either shaft provides the yaw 
required to turn the helicopter. 

Shaft of the upper rotor drive system 
also supports the upper main bearing 
for the rotating engine system. Model 
190's lower rotor is enclosed in a rein- 
forced glass cloth shroud of 105-in. 
diameter. Rotor comprises 12 blades, 
made up of curved aluminum panels, 
of four-feet radius and 5.75-in. chord 
providing a solidity of 0.228. Blade 
thickness is 0.060. ' Maximum lift co- 
efficient is calculated as 0.72. The 
turbine-powered version would use six 



PUMP 

PRIMERS 

by 

Arthur A. Nichols 


Can You Answer These 
Questions About Gerolor 
Pumps? 


J. Itow many moving 
in a Gerolor pump ? 
Only 2: ring gear 


ing tooth” serves 
as the chamber that 
carries fluid from 
inlet to discharge 
port. (See Fig. 1.) 



2. What fluids wilt it handle? 

Any fluid of reasonable lubricity in 
capacities to 100 gpm at pressures 

up to 1,000 psi. 


3. Is it self-priming? 

Yes. Under normal conditions, a 
Gerotor pump can be depended on to 
pull 28" to 29" of vacuum. 


4. Will it handle impurities? 

Because of its ability to handle im- 
purities in fluids, a well-known man- 
ufacturer of helicopters rates the 
Gerotor as the best positive displace- 
ment pump on the market. 

5. Is il dynamically balanced? 

Yes. Both moving parts are symmetri- 
cal about their turning centers. 

6. What kind of valves does it require? 
Unlike reciprocating pumps, the 
Gerotor requires no valves. 

7. Is cavitation a problem? 

Cavitation does not occur except when 
the inlet is severely restricted. In 
any event, cavitation is not normally 
destructive to Gerotors. 

8. What kind of flow does it generate? 
A relatively pulseless flow. A large 
machine tool builder has proved that 
it produces the smoothest flow among 
all positive displacement pumps. 

9. What are its volumetric and me- 
chanical efficiencies? 

| Volumetric efficiency ranges between 
l 90% and 95%. Mechanical efficiency 
| is normally about 33% ... up to 66% 

1 as outlet pressures approach 500 psi. 

10. Can it perform multiple 
functions? 

Yes, and in a single housing! Because 
Gerotor elements revolve around a 
| common shaft, several sets of ele- 
1 ments in various sizes and capacities 
can be stacked within a single hous- 
ing to perform lubricating, scav- 
enging, cooling, boosting or other 

Technical assistance is available and 
your inquiry is invited. 

W. H. NICHOLS CO. 

Woerd Ave., Waltham 54, Mass. 
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NAA is at work in the fields of the future 



The 


black box that 
guides a man 
or missile 


. . . without stars, radar or human help 


Imagine yourself in a closed ele- 
vator hurtling through space at sev- 
eral times the speed of sound. You 
can't see out. You have no radio, no 
compass. Yet your survival may 
depend on knowing exactly where 
you are during every second of the 
journey. 

This gives you some idea of the 
situation that confronted supersonic 
manned aircraft and missiles— until 
the development of the all-inertial 
autonavigator. Unlike earlier navi- 
gation systems, it does not depend on 
star-fixes, compass bearings, radar, 
or radio beams ; its accuracy cannot 
be affected by weather, magnetic 
storms, or jamming. 

Sealed in its "black box,” the all- 
inertial navigator is completely self- 
sufficient. Just tell it the starting 
point and the destination— and it will 
take you wherever you want to go. 
Equally important, it will tell you 
exactly where you are at any given 
moment. 

This new navigator will be a vital 
part of America’s manned and un- 
manned weapon systems ... a valu- 
able aid for ships and submarines. 
And it has brought the exploration 
of Outer Space much closer to reality. 



Space Age pioneers 

This remarkable invention was 
first demonstrated successfully, way 
back in May, 1950, by the Autonetics 
Division of North American. It is 
based on a system known as Inertial 
Navigation, which Autonetics 
brought to perfection through inten- 
sive research, new methods of preci- 
sion manufacturing, and more than 
800 flight tests in both manned air- 
craft and missiles. 

The first missile to be guided by 
inertial navigation was the Navaho, 
developed by Missile Division. Aero- 
dynamic and propulsion-system data 
from the 12-year Navaho program 
have been of immense value to Amer- 
ica's missile programs. The division 
is now working on the GAM-77, a 
jet-powered air-to-surface missile 
that will give new striking power to 
the Air Force B-52. 

North American's pioneering paid 
off again when the Army launched 
its Explorer satellites. For the 
rocket engines that gave the Jupiter 
“C” missiles their first-stage boost 
into Outer Space were the same 
model that has been in production at 
the Rocketdyne Division since 1952, 
slightly modified to burn a new high- 
energy fuel recently perfected by 
Rocketdyne's engineers. Rocketdyne 
engines power the Air Force Atlas 
and Thor, and the Army Jupiter and 
Redstone. 

The new manned weapon systems 

NAA has turned its experience 
with supersonic aircraft, greatest in 
the Free World, to creating new 
manned aircraft for tomorrow’s Air 
Force and Navy. The Los Angeles 
Division is at work on the B-70, a 
2000-mph bomber with global range, 
and the F-108 long-range inter- 
ceptor— both for the Air Force. The 
Columbus Division is building the 
A3J Vigilante carrier-based attack 
weapon system for the Navy. 

And North American is building 
the first American craft to attempt 
manned flight in space— the rocket- 


powered X-15— for a scientific project 
sponsored by the National Advisory 
Committee for Aeronautics, the Air 
Force, and the Navy. 

Nuclear reactors for peace 

North American has pioneered in 
creative uses of the Peaceful Atom. 
The Atomics International Division 
builds nuclear reactors, to increase 
the world's resources of electrical 


power and to advance medical and 
scientific research for humanity. 

Today, in North American and its 
divisions, you'll find as potent a com- 
bination of scientists, engineers, and 
production men as any in American 
industry. Because they are con- 
stantly forging ahead into vital new 
technologies, much of their work 
holds immense promise for science 
and industry. 


NORTH AMERICAN AVIATION, INC. 

SERVING THE NATION'S INTEREST FIRST-THROUGH THESE DIVISIONS 

■ @ ft C® ' H 

IOS ANGELES AUTONETICS MISSILE ROCKETOYNE COLUMBUS ATOMICS INTERNATIONAL 
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Radar ‘Skyhook’ 

Remote-controlled co-rotor helicopter, 
designed to provide a platform for a 
1.200-1.500-lb. antenna for anti-missile 
and radar warning systems, is being de- 
signed by Naglcr Helicopter Co., New 
York City. Army Signal Corps, Ft. 
Monmouth, has an urgent requirement 
for remote controlled helicopter plat- 
form to perform this mission, also plans 
wide dissemination of this requirement 
among its numerous divisions to sec how 
application would fit in with their re- 
quirements. 

Indications arc that a "universal” 
type platform will evolve, capable of 
being readily converted to handle any 
of a number of Signal Corps missions. 
Still in the formative stage, tentative 
specifications for the ‘Skyhook’ would 

approximately 2,000-ft. altitude for 100- 
120-lir. duration and have air rcfuclablc 

Naglcr turbine-powered configuration 
designed around Lycoming T53 probably 
will locate the antenna between the 
rotors, carry fuel supply and control 


blades, with disk loading being 50 lb./ 
sq. ft. 

Upper rotor diameter of Model 190 
is 14.52 ft., blade chord is 8.25 in. 
An NACA 0015 section is planned 
with no twist; the turbine-powered ver- 
sion would have flat-section blades. 
Upper rotor blades arc fully articulated 
with a relatively large amount of flap 
hinge offset (7.8 in.) to proside longi- 


tudinal control. When rotor goes to 
autorotation, an inclined Alpha hinge 
provides automatic change of blade 
pitch to three degrees as the shaft stops 
rotating. Autorotation speed is approxi- 
mately 300 rpm. 

Stored energy in the upper rotor sys- 
tem at time of engine failure would 
restrict free fall of the helicopter during 
general transition to autorotation, Nag- 
ler states. 

Model 190 performance estimates 
include cruise speed of 65 kt. and maxi- 
mum rate of climb of 840 fpm. Fuel 
capacity is planned at 28.2 gal. and 
fuel consumption is estimated at 13 
gph- 

Gross weight of the piston-engine 
two-placer is estimated at 1,750 lb. and 
empty weight as 1,037 lb. 

Lycoming Lubrication 

Lubrication of the Lycoming 0360 
is dry sump type; oil flows through a 
rotary seal to the normal engine oil 
pump at the end of the crank case and 
is pumped through normal internal 
passages, is collected at the bottom of 
an annular ring. From here it is 
pumped through the seal and back to 
the engine. F’uel system is normal 
manifold type with carburetor on the 
fuselage frame. Air is inducted through 
a rotary seal, with the oil seal serving 
as a hot spot in order to heat the fuel 
mixture. 

Fuselage is a steel tube structure, the 
tail boom being attached by three bolts. 
Turbine-powered version will mount 
the engine in a magnesium yoke, which 
will actually comprise the mafli struc- 
tural unit of the fuselage. Plenum 
chamber for the fan shroud is located 
under the cockpit floor. 



Floats Installed on Mil-1 Helicopter 

Float-equipped version of Mil-1 helicopter supplements aircraft's conventional wheeled 
landing gear for expanded amphibious use. Russian designer M. L. Mil says many float- 
equipped Mil-ls will be built, some for Soviet whaling fleets. Single-rotor Mil-1 is powered 
bv 575 hp. Ash-26B radial engine, has 400 mi. range and 105 mph. speed. 
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re-lent'less: 


Vought Vocabulary 

a missile that pierces hostile sky 

to pinpoint its nuclear strike 


When a target’s latitude and longitude are marked on 
this missile’s brain, an appointment has been made. 

To keep its rendezvous, the Chance Vought Reg ulus II 
performs miracles of navigation: it will launch stealthily 
from submarines — nuclear and conventional — from 
surface craft and mobile shore launchers. It will com- 
pensate automatically for wind and weather and for 
the earth’s rotation. It will detour enemy strongpoints, 
outfox known counterweapons. Closing in on its quarry, 
it can plummet from over 60,000 feet to smokestack 
height to escape radar detection. 

In minutes, Regulus II can pierce over 1,000 miles of 
hostile sky to score a nuclear bull’s-eye. 


The first of the Navy’s nuclear-driven subs, designed 
to roam the seas as unseen Regulus II bases, is now in 
construction. The missile itself has made over 25 suc- 
cessful flights. Under Navy leash in key locations, it will 
be a relentless watchdog for peace. 

Scientists and engineers: pioneer with Vought in new mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-5 
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Low-Noise Tube May Boost Radar Range 


By Philip J. Mass 

Chicago— Remarkably low-noise, high- 
gain vacuum tube for amplifying VHP, 
UHF and microwave frequencies, which 
employs a fundamentally new principle, 
has been developed here by Zenith 
Radio Corp. scientists. 

The new device, called a Fast-wave 
Transverse-field Parametric Amplifier, or 
Quadrupole Amplifier, holds promise of 
a major boost in sensitivity of radar- 
radio receivers. 

Laboratory models which Zenith has 
built for operation at 560 me. reportedly 

exhibit noise figures below 1 db., gains 

of SO db., ana bandwidths of 10%. 
The tube is unconditionally stable and 
completely unilateral, Zenith says. By 
way of comparison, traveling wave 
tubes operating in the same frequency 
range with comparable gains have noise 
figures of around 6 db. 

Zenith's new tube has noise figures 
comparable to those obtainable with 
Maser amplifiers, but without cooling 
apparatus required for some Masers. 

With further development, still 
greater reduction in the noise figure 
and increase in bandwidth, perhaps to 
20%, appear possible, according to Dr. 
Robert Adler, associate director of re- 
search at Zenith. Adler developed the 
tube in cooperation with Dr. Glen 
Wade of Stanford University. 

Quadrupole amplifier tube for 560 
me. operation measures about four 
inches long, less than one inch in 
diameter. Tube design can be scaled 
down to frequencies perhaps as low as 
100 me., or up to several thousand 


megacycles. Dr. Adler believes. The 
theory suggests that noise and gain of 
new tube will be substantially independ- 
ent of operating frequency' and limited-. 
experience confirms this. 

Zenith has produced few experi- 
mental units and is now making addi- 
tional sample tubes for trial use by 
equipment makers. The company plans 
to follow this with production design 
and full-scale manufacturing. At this 
stage. Zenith is not releasing figures on 
estimated selling price, but believes the 
tube will be relatively inexpensive to 
produce, according to Dr. Alexander 
Ellett, Zenith vice president. 

Zenith’s new tube, like a conventi- 
onal traveling wave tube, employs an 
electron beam. However, instead of 
using the slow space charge wave in the 
electron beam employed by the travel- 
ing wave tube, the Zenith tube makes 



use of the fast wave which exists simnl- 
taneouslv with the slow wave. 

To explain the principle of opera- 
tion, Dr. Adler begins with the Cuceia 
electron coupler, device developed 10 
years ago by a Radio Corp. of America 
engineer. It is a unilateral device which 
employs an electron beam for coupling 
a signal to its load. 

In the Cuceia coupler, an electron 
beam passes between two lumped-con- 
stant resonant cavities. One connects 
to the incoming signal, the other to 
the load. A steady state magnetic field 
(H) is applied along the axis of the 
electron beam. This confines the beam 
and also causes the electrons to orbit 
around the lines of force at a frequency 
which is proportional to the strength 
of the applied magnetic field. Field 
strength is selected so that the orbital 
frequency, called "cyclotron frequency." 
is approximately equal to that of the 
input signal. 

Outward Spiral 

When a signal is applied to the first 
cavity, or coupler, it produces a trans- 
verse field at right angles to the beam. 
This causes electrons to spiral outward, 
increasing their radius of orbit in pro- 
portion to the signal strength. For anv 
given signal, electrons reach maximum 
orbit as they leave the coupler. By this 
means the incoming signal energy is 
transferred to the electrons through an 
increase in their orbital kinetic cncrgv. 

When orbiting electrons pass through 
the second coupler, they induce cur- 
rents which in turn cause electrons to 
give up their orbital kinetic energy and 
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spiral inward toward the center. If the 
output coupler provides suitable im- 
pedance match, electrons give up prac- 
tically all of their orbital kinetic energy, 
effectively transferring the original in- 
put signal to the output load, but 
without amplification. 

Any random motion of the electrons 
as they enter the first coupler, which 
represents noise, is transferred to this 
coupler and dissipated by means of a 
resistor, providing there is a good im- 
pedance match. This "sucking out" of 
electron stream noise occurs simulta- 
ucouslv with the impressing of the in- 
put signal on the electron stream 
described above. This transfer of fast- 
wave noise from the electron stream is 
what gives the Zenith device its low- 
noise feature. 

Getting Amplification 

To obtain amplification, two pair of 
plates arranged in a quadrupole structure 
(similar to four poles of an a.c. motor) 
are placed between the input and out- 
put couplers surrounding the electron 
beam. 

An external auxiliary power source, 
or "pumping signal,” similar to that 
used with Masers and newly developed 
parametric diode amplifier (AW Aug. 4, 
p. 69), is connected to the four poles 
so that adjacent poles are of opposite 
polarity. 

Pumping power frequency is selected 
to be approximately twice the frequency 
of the input signal to be amplified. The 
quadrupole structure produces a non- 
homogcncous electrostatic field which 
rotates around the electron beam at the 
same frequency as the orbital (cyclo- 
tron) frequency at which the electrons 
are rotating as they move along the 
length of the beam. 

This rotating field effectively transfers 
energy from pumping power to the 
electrons, causing them to spiral farther 
out at longer radii from the center. 


Since the strength of this rotating field 
is proportional to the distance from 
the center, and the electrons orbit 
radius is proportional to input signal 
as it enters the rotating field, the new 
orbital distance which the electrons 
assume remains proportional to the 
original input signal. 

When electrons reach the second 
(output) coupler, they now have con- 
siderably more kinetic energy to transfer 
than they had when they left the first 
coupler. 

Thus the output is an amplified 
version of the input signal. 

Low Voltage 

The tube operates at very low volt- 
age to obtain reasonable number of 
cyclotron orbits in a short tube length. 
At 6 volts there are four orbits per centi- 
meter. Pencil-shaped electron beam 
carries about 35 microamperes, or 60% 
of the theoretical current density for 
the cross section used. 

Strength of the d.c. magnetic field 
required depends upon the frequency 
at which tube is to be operated. Ap- 
proximately 200 Gauss arc required at 
560 me., approximately 1,000 Gauss at 
frequency of 2,800 nic., according to 
Adler. 



Gain depends upon the amount of 
pumping power supplied. Present tubes 
achieve about 25-30 db. gain with 
pumping power of around 10 milliwatts. 

Bandwidth of the tube is determined 
primarily by the design of input-output 
couplers and their ability to present a 
good impedance match over the desired 
bandwidth. The same consideration is 
one of the basic factors in determining 
the upper limit of frequency for which 
new tube can be designed. 

Tin's theory indicates that with a 
perfect input coupler impedance match, 
the new Zenith tube noise figure should 
by zero decibels. However, from a 
practical standpoint Adler suspects that 
some noise is being generated by sec- 
ondary electrons and beam irregularities 
as well as from lack of perfect imped- 
ance match in present experimental 
tubes. 

"We started with a 3 db. noise figure 
and have now achieved figures below 
1 db.." Adler says. “Probably this is 
not the best that can be done.” 


Bell Telephone Studies 
Ferromagnetic Material 

Material which exhibits ferro-mag- 
netic properties at low temperature but 
does not contain any of the commonly 
known ferromagnetic elements has 
been discovered by Bell Telephone 
Laboratories. Material is a zirconium 
zinc compound. At temperatures below 
35K, material exhibits properties similar 
to conventional ferrites at room tem- 
perature, officials report. Previously it 
was thought that ferromagnetism could 
not exist in an interinetallic compound 
unless it contained at least one strongly 
magnetic element. Discovery, by B. T. 
Matthias, provides powerful new tool 
for study of fundamental characteristics 
of magnetism and magnetic materials, 
according to the company. 
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NEW AVIONIC 
PRODUCTS 



Components & Devices 

• Instantaneous spectrum analyzer. 
Model 100, covers 2,500 cps. band- 
widths in the 50 to 7,500 cps. range in 
three bands, or up to 50 kc. with ex- 
ternal oscillator. Analysis time is 0.0175 
sec. Signal under analysis is applied 
to 100 25-cps-spaccd magnetostriction 
filters, each 32 db. wide. Output from 
each filter is sampled in sequence by 
high-speed capacitance commutator. 
Kay Electric Co., Maple Ave., Pine 
Brook, N. J. 


• Micro-miniature relays, in voltage-sen- 
sitive or current-sensitive types, for 



printed-circuit application, operate over 
temperature range of -65C to 125C. 
reportedly meet MIL-R-5757C. Volt- 
age-sensitive unit. Model R780 requires 
350 inw. operating power; current-sensi- 
tive Model R700 requires 200 mw. Re- 
lay comes in double-pole model, with 
contacts rated for 2 amps resistive load 
at 28 v.d.c. or 1 1 5 v.a.c. Unit measures 
approximately 0.94 x 0.41 x 0.875 in. 
or 1.187 in., depending upon model. 
Iron Fireman Mfg. Co., Electronics 
Division, 2838 S.F.. 9th Ave., Portland 
2, Ore. 


• Water-cooled pressure transducer. 
Model PT49, for use in rocket engine 
tests, will withstand gaseous medium 


The Model 7-100 combines up to four input data sources 
jnto a composite signal for recording on a single magnetic- 
tape track. Provides visual monitoring of individual inputs, 
composite output, or recorder functions. 

The basic Mixer/Monitor is packaged in a dual unit 
with integral power supply, suitable for standard relay-rack 
mounting. The dual units may be used alone or mounted 
in groups, as shown, with selector switch panel and tape 
recorder remote control. 

For full information and prices, write for bulletin B-101, 
P. O. Box 37, Melbourne, Florida. 
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temperatures above 5.000F when sup- 
plied with cooling water. Unit is availa- 
ble to measure pressures up to 2,000 psi. 
has non-linearity of {% of full scale, 
hysteresis of of full scale. Dynamic 
Instrument Co., Inc., 28 Carleton St.. 
Cambridge 42, Mass. 
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LOOK TO CPPC FOR SYNCHRO PROGRESS 


Tell us your environmental problei 
We are constantly working on 
solutions to the new problems 
of the Space Age — temperature, 
vibration, acceleration, radiation, 
and above all, RELIABILITY. 





MAKES ANY PLANE 
A TANKER 

An Aeroproducts full-feathering four- 
bladed turbine provides all the power 
needed for pumps and reels in the self- 
contained “Buddy Store” that turns 
fighters or attack bombers into aerial 
tankers in split seconds. This first success- 
ful ram air-powered tanker kit is lighter 
and more streamlined— needs no plumb- 
ing or power from the tanker plane. 



Proved in severe tests from ambient to 1000°F, the new Aeroproducts 
high-temperatures linear hydraulic actuator makes dependable 
operation of thrust spoilers and thrust reversers possible. Now being 
supplied to Marquardt Aircraft Company for incorporation in a com- 
plete reverser system, its patented fluid flow and seal system removes 
heat rapidly and continuously— provides positive seal— assures smooth, 
dependable operation. Patented synchronization system permits 
multipoint installation. If required, a patented self-locking feature 
automatically holds reverser or spoiler in fixed position if power fails. 


Little things that mean a 
lot to Jet-Age Progress 


The four examples shown here — each tops in its field — are only a part of the 
Aeroproducts story. Aeroproducts proved design ingenuity and production 
know-how are now speeding the solution to many “sticky” airborne accessory 

problems on commercial and military aircraft and on missiles and rockets. 
Aeroproducts engineers are ready today to consult on your projects — 
or unclassified. Write: 


"Building jfet, "today. . 






HEAVYWEIGHT ROWER FROM 
A LIGHTWEIGHT PACKAGE 

This air-driven generator weighs only 22 pounds— delivers 1 .7 
KVA for the Navy’s A4D carrier-based bomber, is scheduled 
for later versions of the A3D. It has the highest power-to- 
weight ratio of any unit of its type— uses a simple blade pitch- 
changing mechanism to get up to speed in less than l/10th 


BEATS THE ICE BARRIER 

New Aeroproducts ICEFOIL is specially designed for 
installation in gas turbine intake duct-activates de- 
icing systems at speeds from 50 to 500 knots-meets 
requirements of MIL-D-8181 plus 2000 cps @ I5G 
Vibration Test plus 1450 ft.-lb. Ice-ball Impact 
Test. In extensive wind tunnel tests, the 
ice/de-ice cycle time varied only 3%. 



USED ON THE NEW BOEING B-52 JET BOMBER 



New MS Miniature Plug 

WITH SOLDERLESS SNAP-IN CONTACTS 

Cuts Wiring Assembly Time 
as much as 807, 


CANNON KM SERIES 
FIRST TO MEET MIL-C-25955 
(USAF) SPECIFICATIONS 


THE PROBLEM —To design a miniature 
environmental-resistant connector, suit- 
able for use on present and future aircraft, 
missiles and equipment, in accordance with 
military requirements. Dependability with 
simplicity to facilitate assembly, installation 
and field service were vitally important. 
THE SOLUTION - Crimp-type solderless 
contacts, with wire insulation support, are 
used in the new KM. They can be easily 
snapped into place, or removed as neces- 
sary. Individual contacts can be serviced 
one at a time, without removing others. A 
specially designed moisture-sealing grom- 
met replaces potting. Closed entry, 
machined socket contacts are probe-proof. 
All materials are of finest obtainable qual- 
ity. Shells and related parts are of aluminum 
alloy, cadmium plated. Contacts are plated 
CANNON ELECTRIC COMPANY • 3208 
Where Reliability lor your P, 
An * e,e f, ; S*"""' Mjf&i Toronto: L 


with gold over a heavy silver undercoat. 
These features combine to provide a plug 
of optimum reliability that can be 
assembled and installed with utmost speed 
and be easily serviced in the field. 

The new KM mates with the Cannon KO 
Plug Series, and is available in a wide 
variety of shell sizes, styles and insert lay- 
outs. Hermetically sealed receptacles also 
available. For complete information write 
for Catalog KM-I. 

Come to Cannon for all plug needs 

—27,000 kinds to choose from. If we do 
not have what you want we'll make it for 
you. The largest facilities in the world for 
plug research, development and manufac- 
turing are at your service. Write us toda y 
about your problem. Refer to Dept. fi 10I 
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Fewer May Share Helicopter’s Future 


By Craig Lewis 

Ft. Worth— As helicopter companies 
mature and look toward a more stable 
and orderly future, there is growing be- 
lief that the coming years will bring 
more business, but that fewer com- 
panies will share it. 

With turbine power coining into 
broad use in the largest generation of 
helicopters, prospects for market expan- 
sion seem brighter than ever. But most 
of the experts agree that there will be 
fewer helicopter manufacturers sharing 
this expanded market and that the sur- 
viving companies will be stronger than 
the general run of those firms now par- 
ticipating in the market. 

Sign of Maturity 

This consolidation of production in 
fewer, bigger companies may be a sign 
of maturity similar to the trend in the 
automobile industry. Or it may be 
simply a crisis of timing in which not 
all helicopter companies can hang on 
until the market gets big enough to sup- 
port them. But whatever the reason, 
observers agree that the 1960s will see 
four or five strong companies living off 
the market of that period. 

If these predictions come true over 
the coming decade, the result will un- 
doubtedly be a more stable and pros- 
perous industry. But right now this 
trend creates a sharply competitive 
situation as companies now trying to 
participate in the market fight to sur- 
vive the shift in the business pattern. 

In the years since World War II, 
the helicopter has become established 
as a useful, practical means of transport 
for both military and commercial use, 
although both military and civil op- 
erators continue to complain of the 
cost of buying the machines and keep- 
ing them in the air. But with all its 
problems, the business feels its product 
is doing a good job in light of the rela- 
tively short time it has been operating. 

Bell Helicopter President Hanev 
Gaylord observes that there is some im- 
patience with rotary-wing performance, 
but he thinks the industry ought to be 
proud of what has already been accom- 
plished in mechanics and aerodynamics. 
He points out that in many jobs, such 
as offshore oil work, the helicopter is 
economically sound right now and that 
it is “worthy of its hire.” although he 
doesn’t minimize its problems. 

The companies can't afford to rest on 
the laurels they have gathered so far. 
however. They will be bending their 
efforts toward increasing payload and 


performance and, possibly more impor- 
tant, toward making the helicopter less 
complex, more reliable, easier and 
cheaper to maintain. This means a con- 
tinuing research and development 
effort, but with emphasis on develop- 

Taking the fast change of pace in 
the aircraft industry as an example, 
helicopter experts acknowledge a con- 
tinuing need for research in the search 
for technical breakthroughs. As Don 
Berlin, board chairman and president 
of Vertol Aircraft, told Aviation 
Week, research feeds on itself as it 
opens up new approaches which re- 
quire further studv. 

But granting the continuing neces- 
sity of research, many experts feel that 
in the future the industries will concen- 
trate more on refining current concepts 
than on searching for new ones. This 
trend would move the bulk of effort 
into the areas of development and pro- 
duction engineering, and these arc 
areas of detail work where the resources 
of the larger companies give them a 
distinct advantage. 

Gaylord points to the turbine engine 
as a kind of achievement in the heli- 
copter field, one which for the first 
time gives the machine ample power 
at minimum weight. Since^ lack of 

there is now a need to improve the 
ability of the machine to take advantage 


of the engine. This includes such goals 
as solving drag problems and getting 

Research will be important in this 
effort to adapt the turbine engine to 
rotary-wing use. but basically the engi- 
neers will be working with established 
helicopter concepts. 

While they keep an eve on the tradi- 
tion of rapid change in the aircraft in- 
dustry. helicopter people are inclined to 
go to the automobile industry for their 
analogies when they discuss the cur- 
rent state of their business. 

Auto Industry's History 

They point out that for years there 
were hundreds of small companies and 
backyard engineers turning out differ- 
ent models and fighting for a place in 
the market. But cvcntuallv the auto 
industry settled down to a fairly stand- 
ard machine using fairly standard con- 
cepts, and a few strong companies have 
developed and refined these products 
slowly over the years. 

In comparing the coming state of the 
helicopter business with the history of 
the auto business. Gaylord told Avia- 
tion Week that the improvement of 
helicopters will come by evolution and 
that the industry should look for grad- 
ual improvement rather than for some 
“performance pot of gold” like speeds 
in the 300 mph. range. 

Sikorsky also holds this point of 



AVIATION WEEK, Sc 


sr I, 1958 



MAGNETIC 



AMPEX INSTRUMENTATION TAPE|_ 

Some significant differences will sh< 


It’s like buying premium gasoline to get the most 
out of a new 10-to-l-compression automobile engine 
— (except that this is the deadly serious business of 
collecting elusive facts). After you've acquired the 
best instrumentation tape recorder you can buy, you 
will get die most out of it by using the best tape that 
knowledge and skill can produce. In instrumenting a 

sile, great sums’arc expended solely for the data they 
produce. 

By comparison, a small extra price you pay for 
Ampex's premium-quality tape shrinks to insignifi- 
cance. Highly tangible differences in Ampex Instru- 
mentation Tape are a smoothness of surface, square- 
ness of hysteresis curve, and precision of reel. The 
latter is optional — usually well worth its price. 

EXTRA SIGNAL-TO- NOISE RATIO 

In direct recording the tape generally determines 
signal-to-noise ratio. This is of particular importance 
on frequency-multiplexed data where combined 
jieaks can result in high signal levels. Unless the ta^je 

lation distortion gives severe interchannel interfer- 
ence and signal degradation. Ampex attacks the 
problem on both ends, extending the linear portion 
of the tape’s recording curve and reducing noise 
components. 

The hysteresis curve of a magnetic tape is the key 
to this extended linearity. Call it the tape’s personal- 
ity. It can sluff over in a lazy curve, or like Ampex 
tape it can sit up straight 
and square. The effect is 


V to m 


■e and c. 


pare. Set your recorder for 
optimum bias for each tape. 

Then record increasing sig- 
nal levels until 1% third har- 
med. One of our published 
papers gives full details. 

And about the noise. Amplitude modulati 
important source that we can reduce. On sine 
it looks like whiskers on the peaks. It is due to incre- 
mental variations in effective magnetic characteris- 
tics — whether caused by changes in coating thick- 
ness and composition, or by surface roughness that 
lifts the tape slightly away from the heads. Ampex 
pays special attention to oxide preparation and coat- 
ing techniques. And the exclusive Ferrosheen proc- 
ess gives a smooth polished surface. For a test com- 
parison, saturate sample tapes in one direction. Then 
measure the comparative noise levels on playback. 
FM -carrier recording and NRZ digital are also im- 
proved by tape-surface smoothness and Ampex’s 
stpiareness figure of merit— (subjects for future num- 
bers in this series). In the meantime if you like your 
facts in depth and want to make your own tape tests, 
we would be pleased to send our recently published 
technical papers on tape. A technique for setting op- 
timum bias is included and will be particularly use- 
ful. Write Dept. E-17 


view. A Sikorsky spokesman points out 
that using proven systems, with reliabil- 
ity established and time between over- 
haul extended, gives these systems a 
lead of years over experimental systems 
which still have to go through the 
painful development process. Applying 
this philosophy, Sikorsky is currently 
developing a new turbine powered ma- 
chine, the S-62, which makes ex- 
tensive use of proven S-55 drive sys- 

This trend to refinement rather than 
radical innovation may lend itself to 
stability in the industry, but it works 
against* the smaller companies which 
have traditionally been stronger in re- 
search than in development. 

Immediate Competition 

Other vertical lift concepts have ap- 
peared to threaten the place of the 
helicopter, but there appears to be no 
immediate danger of competition. Ex- 
periments with convertiplanes haven’t 
been conspicuously successful, and pro- 
grams on other STOL and VTOL con- 
cepts are still in their early stages. 

Even if some of these concepts even- 
tuallv prove practical and economically 
feasible. Gaylord feels that the helicop- 
ter, with its capability for vertical take- 
off and hover, will still prove the most 
economical way of hauling passenger 
and cargo on trips up to the 200 mi. 

There is some disagreement on imme- 
diate market trends, but all the experts 
agree that helicopter sales volume is 
due for considerable growth over the 
next decade. 

Gaylord feels there is a modest, but 
steadily growing military and civil mar- 
ket. but others see rough times for a 
few years. A Sikorsky spokesman fore- 
casts a decline in business volume run- 
ning through 1961 before the market 
turns up and grows to twice its present 
size by 1968. 

Military Buying 

Military buying has always been the 
key to sales volume in the helicopter 
business, and companies used to the 
business produced by the Korean War. 
when the machine really came into 
widespread use. aren’t kept as busy these 
davs by their military customers. 

Vertol’s Berlin said the industry is 
going through a rough period because 
military inventories of piston-engine 
helicopters are about full, and the sen- 
ices are only ordering to take care of 

Smaller companies appear confident 
that the sendees will continue to parcel 
out research and development contracts, 
especially in view of Allison's develop- 
ment of a small, 250 hp. turbine which 
thev can use for small helicopters. But 
dollar volume hinges on production 
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Memo: to missile men looking for dependable components 
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contracts, and prospects aren't as bright 

Current military competition for a 
three ton class helicopter is the only 
one in the works right now, and it 
doesn't look as if there will be a large 
amount of competition to follow. Gay- 
lord predicts that the military will gen- 
erally limit itself to new models to re- 
place old sendee models. 

Commercial Market 

Relatively slim pickings in the mili- 
tary markets have aroused interest in 
the much smaller commercial market, 
and the competitive tempo has stepped 
up in the past year or so. 

Vertol has moved in on the latgc 
transport helicopter market once com- 
pletely dominated by Sikorsky, and Bell 
has reorganized its sales effort in a 
campaign to expand commercial sales. 
Observers at the Helicopter Assn, of 
America convention last January saw 
seven companies competing for the 
favor of commercial operators. 

The commercial market has been 
blighted somewhat this vear by the re- 
cession, but the industry expects it to 
grow as part of the total market. Im- 
provements in the machine and increas- 
ing public acceptance arc viewed as 
keys to this growth. Another key factor 
is "the need for more heliports in metro- 
politan areas. 

The market will also expand as busi- 
ness finds more uses for helicopters. 
This applies to the military market too: 
an illustration is the experimental 
work now being done at Ft. Rucker to 
see whether helicopters can be organ- 
ized and employed as aerial cavalry. 

Varying Opportunities 

Charles H. Kamnn. president of Ka- 
mail Aircraft Corp., told Aviation 
Week that “everyone of us in the heli- 
copter industry is in a position to par- 
ticipate in a great new era.'' There 
arc approximated 10 production com- 
panies now in the United States and a 
like number in Europe. 

While all these companies have a 
chance to share the industry's future, 
it is not likely that all of them will be 
able to do so. 

Chances are all these companies will 
not be able to hold out until the mar- 
ket expands. 

Gaylord estimates that the present 
market can support four or five com- 
panies. and he feels that there will 
probably be room for a couple of 
models in each class of helicopter. 

Sikorsky figures that even with future 
growth flic market will really support 
only about four companies. This de- 
pends somewhat on how much competi- 
tion military policy wants to maintain 
in the industry, but there are increasing 
doubts about just how much compcti- 


GENERAL ELECTRIC 
DESIGNS WORLD’S FIRST 
FLUORESCENT LAMPS 
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; especially for > 
civilian aircraft lighting 
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Freedom ioTightiiig design is now possible with 
Geheral Electric’s dramatic neW aircraft fluores- 
cents. 'Only %" in diameter, theyihug ceilings and 
bulkheads, allow interior fixtures to reflect the 
sleek exterior lines of modern aircraft. 

G-E aircraft fluorescents have ruggedizeA cath- 
odes built to log trouble-free operation under all 
conditions of vibration and impact. And the new 
miniature pinless base allows quick, positive 
locking. 

They are rapid start lamps— usable on a dim- 
mer circuit if desired. Three lengths are now 
available: 5%" ( 4 waits), llVv," (8 walls), 20l fs" 
(13 walls, also in red Jor pilots' compartments). 

Ballast specs will be available soon. Write 
today for the whole story on the new G-E 
aircraft fluorescents. General Electric Company, 
Miniature Lamp Dept. AW-98, Nela Park, 
Cleveland 12, Ohio. 

Progress Is Our Most Important Product 

GENERAL® ELECTRIC 
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SPACE VEHICLES 


AIRCRAFT 




AIRPORT & AIRLINE EQUIPMENT 


THE STANDARD PURCHASING REFERENCE FOR 
THE AVIATION INDUSTRY; LISTING OVER 
50,000 MANUFACTURERS' PRODUCTS IN OVER 
1,800 SEPARATE PRODUCT CATEGORIES. 


SUPPORT 
EQUIPMENT 
AIRPORT 
& AIRLINE 
EQUIPMENT 


BENEFITS TO READERS 

Complete — Covers tlie entire aviation industry. 
Five major product divisions, sub-divided into 
1800 individual product categories. 

Quick and easy to use. 

Products are cross referenced. 

Complete listing of government procurement agen- 
cies. Tells: Where to go; Who to see; What 
they buy. 

Alphabetical manufacturers index. 


BENEFITS TO ADVERTISERS 

Year long ad life. 

Multiple exposure of your message. 

Advertisers receive bold face product listings which 
include “advertisement page reference.” 

Advertisements are product indexed in addition to 
regular advertisers index. 

Reader service cards to supply you with key in- 
dustry sales leads. 


Buyers of aviation products and equipment for air- 
craft, missiles and space vehicles will be looking for 
companies and products in the FOURTH annual 
aviation week buyers’ cuide. The new 1959 edi- 
tion is more complete, more up-to-date, more essen- 
tial than ever before. If you sell in the aviation 
industry, your advertising belongs in the Buyers’ 
Guide — as well as your company product listing. 


BE SURE TO RESERVE SPACE IN THIS EXCLUSIVE ISSUE-NOW! 


THE ONE AND 


CONVPl *' 1 

ONLY, BUYERS’ GUIDE 


Aviation Week 

INCLUDING 

Space Technology 


BUYERS’ 


In today’s tight competitive market your 
aviation advertising dollars must work 
doubly hard. Space technology and its re- 
lated hardware — Lunar Probes, Manned 
Space Vehicles, Earth Satellites, Missiles, 
Dyna-Soar — have opened new horizons for 
the aviation industry. Developments in buy- 
ing practices are rapidly changing. Radi- 
cally different aircraft and missiles are 
taking to the skies. Engineering manage- 
ment men are hard pressed for new sup- 
pliers, and new prospects. The only source 
where they can obtain complete aviation in- 
dustry buying information is in the pages of 
aviation week’s annual buyers’ guide . . . 
the ideal medium to reach over 70,000 key 
buying influences the year round. 


FOR 1959 


SERVING THE ENTIRE AVIATION INDUSTRY 


Aviation Week 


INCLUDING 


A McGRAW-HILL PUBLICATION . 330 WEST 42ND STREET, 


NEW YORK 36. N. Y. 


Space Technology 



Engineered into > 

world's modern airliners... 
Sperry 



Pilots approve clear, 

simple presentation; plane -makers 

like installation flexibility 


Airframe manufacturers count on the space- 
saving Sperry Integrated Instrument System for 
unfailing accuracy and reliability under all flight 
conditions. People who make it their business to 
know aircraft instruments appreciate the great 
design flexibility and presentation variableswhich. 
enable the system to adapt to the highly special- 
ized and varied needs of major air carriers 
throughout the world. It has been specified or is 
in use by 23 world airlines and scores of execu- 
tive aircraft operators. 

Veteran pilots find Sperry I. I. S. the answer 
to their critical need for split-second knowledge 
of all major flight conditions-and it delivers this 
information pictorially through easy-to-read 
instruments. 

Consisting of a highly accurate master direc- 
tion RMI, a combined Zero Reader* Flight 
Director and Horizon, and a situation Pictorial 
Radio Deviation Indicator, the Sperry I. I. S. 
can furnish selected signals for automatic flight 
control systems. Instruments are available in 
many configurations and with integral lighting 
for ideally uniform readability during all flight 
conditions. w *<*. u. s. off. 
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ymSCOPf COMPANY 

DIVISION OF SPERRY RAND CORPORATION 



tion the military can afford to maintain. 

Attempt to weather the current 
market indicates an increasingly com- 
petitive situation. Gaylord said the 
future makeup of the industry will be 
set now and it will be a matter of who 
docs the best job and builds the best 
and most economical machine, has the 
lowest costs and does the best service 

With this apparent trend toward 
fewer, bigger companies, mergers would 

hard to predict when or where they 
might come, but mergers might prove 
an especially attractive prospect for the 
smaller companies. 

Small firms may have to merge to get 
the resources to match the technical 
capability of the larger companies. The 
expenses of large computers and other 
supports for large scale engineering ef- 
forts can’t easily be borne by a small 
company. 

Another attraction of merging opera- 
tions is the full product line it could 
give to some combinations of compa- 
nies. Recent talks between Bell and 
Vertol could have produced a full line 
of large and small helicopters if the two 
companies had agreed to merge. Bell 
and Vertol couldn’t agree on terms and 
talks were broken off, but the mere fact 
that they were held at all shows a sig- 
nificant trend in current industry think- 
ing. 

Future Diversification 

The fact that some currently familiar 
companies may not participate in future 
helicopter markets doesn’t necessarily 
portend a spate of corporate failures. 
Companies like Cessna Aircraft Corp., 
Republic Aviation and Hughes Aircraft 
could simply withdraw from the heli- 
copter field and concentrate on their 
major interest in other areas of the air- 
craft industry. And Bell and Sikorsky 
can fall back on the considerable re- 
sources of Bell Aircraft and United Air- 

Other companies are turning to di- 
versification as a means of hedging their 
bets in the helicopter field. A broader 
base of activity can provide greater fi- 
nancial support for a company's heli- 
copter activities, but it can also give the 
company a place to go if things get 
too rough in the future helicopter mar- 
ket. 

There may be some significance in 
the fact that only a few companies, like 
Bell and Doman, retain the word heli- 
copter in their corporate names. Hiller 
was the latest to change when stock- 
holders voted in July to change the com- 
pany name from Hiller Helicopters to 
Hiller Aircraft Corp. because the new 
name is better suited to the company’s 
diversified activities. 

Berlin says Vertol is not making a 


major effort to diversify outside the 
helicopter field, but the company is 
putting money into design studies on 
missile handling equipment and re- 
search on radar tracking equipment. 

In the aircraft field, Vertol is studying 
welding and bonding processes and new 
materials used in such specialized struc- 
tures as wings and tail surfaces, all of 
which would make the company suita- 
ble as a subcontractor capable of han- 
dling detail design and fabrication of 
subassemblies. And Vertol recently ac- 
quired a research firm, Allied Research, 
which it will operate as a subsidiary. 

Kaman Aircraft is also spreading out 
into other fields. The company says 
subcontracting and diversification are 
growing at least as fast as its basic heli- 
copter business, and that research and 
development have led to such allied 
fields as VTOL and missile work. A nu- 
clear division was formed last year in 
Albuquerque, N. M., and business is 
reported to be growing rapidly there. 

Some companies become diversified 
to a certain extent involuntarily as they 
try to improve their products. A capa- 
bility in electronics would have to be 
acquired, for instance, in order to de- 
velop instrument flying capability for 
helicopters. But much of the diversifi- 
cation going on today goes far beyond 
this limited area. 



Soviet VTOL in Flight 

Russian •‘Flying Table" vertical takeoff rig 
(AW Aug. 11. p. 71) rose to 250 ft. in first 
public demonstration at Tushino Airport. 
Object in foreground is marker stake. 



AVIATION WEEK, Septe 


sr I, 1958 





MAJOR INTERNATIONAL AIRLINES 
USE ESSO AVIATION OILS 
THAN ANY OTHER BRAND 


Esso is cleorly Ihs leader. Airlines know that quality soves 
them money in the long run. Esso Aviotion Oils ore backed by 
intensive research, comprehensive service tests and millions of 
hours of octual use in commercial air transports. In recipro- 
cating engines, Esso oils prevent piston ring slicking ond lessen 
the formation of sludge and other harmful engine deposits. 
With on unusually high viscosity index, Esso Aviotion Oils main- 
tain fluidity at low temperatures yet provide a tough shield 
when hot. Esso oils can be relied upon to reduce wear of 
cylinders, bearings and other critical engine parts. 


In aviation turbine oils, the synthetic EATO 35, perfected by 
Esso in 1949, is sliH the only oil approved for the world's most 
odvonced turbine airliners. 

Both types of oil reduce maintenance costs while increasing 
the time between overhauls. 


90% OF ALL INTERNATIONAL AIRLINES USE ESSO AVIATION PRODUCTS 
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NEW AVIATION PRODUCTS 


Flight Test Camera 

Motion picture data camera designed 
for flight test research is said to be 
suitable for installation in thin airfoils 
or directly to the exterior surface of 
aircraft or missiles. 



is 11 in. thick, St in. in height and 
711 in. in depth. Weight without lens 
or film is 4.4 lb. Operating speeds arc 
16, 24, 32 or 64 frames per sec. Camera 
is said to operate under the following 
environmental conditions: 25G acceler- 
ation on three major axes; vibration of 
20 to 55 cps. at .060 dia. and 56 to 
500 cps. at lOGs, 100,000 ft. altitude, 
temperatures from —65 to 4-150F. 

Fairchild Data Devices Corp., 580 
Midland Ave, Yonkers, N. Y. 


Forged Lock Nuts 

Cold-forged lock nuts for aircraft 
skin and panel assemblies are said to be 

& ^ 





lighter in weight, vet just as strong as 
sheet metal (NAS^79) and AN-series 
nuts. Alloy steel nuts, with external 
wrenching hexagonal drive are now 
made in sizes No. 4 through i in. 
Manufacturer says larger sizes will be 
added later. 


Tri-C-Loc locking feature of FN-12 
nuts is said to climintae burrs since it 
docs not have a slotted locking collar. 
Nuts meet requirements of MIL-N- 
25027 and can be used where AN 363, 
364 and 365 lock nuts and NAS 679. 
NAS 1021, NAS 1022, MS 20364, MS 
20365 nuts are used. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 

Flexible Duct Coupling 

Flexible duct coupling for missiles 
and aircraft is lined to reduce turbu- 
lence and pressure drop caused by pas- 
sage of liquids and gases across corruga- 







The liner, an interlocked flexible 
tube formed of stainless steel strip, is 
said to permit full offset or axial motion 
t.f the flex joint. Liner is relieved so 
that full pressure is carried by the cor- 
rugated clement. 

Flexonics Corp., 1315 S. 3rd Ave., 
Maywood, 111. 


Ablation Meter 

Meter is designed to measure the 
amount of ablation of a missile nose 
cone during re-entry into the earth's 
atmosphere. Developed for the Army 
Ballistic Missile Agency, the instru- 
ment is said to be capable of indicating 
the condition of interior walls of blast 

Instrument consists of two parts; 
a scintillation detector probe, and an 
electronic counting rate meter circuit. 
Meter is designed to withstand shocks 
of 40Gs and vibration of 2,000 cps at 
lOGs. Unit may be used in conjunc- 
tion with an indicating meter, strip 
chart recorder, voltage controlled re- 
corder. or a telemetry system. Accuracy 
is 5% or better, the maker states. 

Cook Research Laboratories. Morton 
Grove, 111. 


Altitude Controller 

Barometric altitude controller is de- 
signed to maintain an aircraft at a con- 
stant barometric altitude. Controller's 
operating range is from —1,000 ft. to 
4-60,000 ft. 

Transistorized unit is sensitive to 
4- or — 2i ft. at sea level and 4- or 
-25 ft. at 60,000 ft. Altitude con- 
troller is employed in fixed altitude fly- 
ing and automatic landing operations, 
the maker states. 

Servomechanisms, Inc., 12500 Avia- 
tion Blvd., Hawthorne, Calif. 


Jet Blast Fence 

Jet blast fence, designed for Boeing 
707 and Douglas DC-8, is constructed 
of spaced corrugated steel panels sup- 
ported by a prefabricated structural 

hence is designed to diffuse the blast 
by diverging it upward through the 
fence openings. Design is said to elimi- 
nate upthrust on fence, permitting use 
of lightweight concrete footings. Price 



in quantity is $12 per lineal foot and 
installation costs average S4.?0 per 
foot, the maker states. Aircraft in photo 
is Boeing KC-135. 

Lynn Engineering Co., Russ Build- 
ing, San Francisco 4, Calif. 


Temperature Sensing Element 

Temperature sensing ribbon is pressed 
on a flat or cursed surface of airborne 
or laboratory equipment. 

Thermal ribbon is shipped with cali- 
bration curse for the operating range 
of —60 to 4-160C. Resistance of 676 
ohms at 25C varies at rate of 3.06 ohms 
per degree centigrade at 25C. Direct- 
reading meter is available. 

Minco Products Inc., 740 Washing- 
ton Ave. North, Minneapolis 1, Minn. 
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ENGINEERS & SCIENTISTS 

Challenging space oriented programs involving power 
plants and propulsion devices require additions to our 
research and development staff. Engineers with ad- 
vanced degrees or equivalent experience are desired. 

TEST ENGINEERS 
MECHANICAL ENGINEERS 

Fluid and Gas Flow Specialists 
Thermodynamicists 
Mechanical Designers 

ANALOG COMPUTER SPECIALISTS 
ELECTRICAL AND ELECTRONICS ENGINEERS 

Write in confidence to: 

Personnel Manager, Staff Research and Development 

THOMPSON PRODUCTS, INC. 

6410 Cedar Ave., Cleveland, Ohio 


AERONAUTICAL 

ENGINEER 



A & E MECHANICS 
FOREIGN EMPLOYMENT 



ENGINEERS 

^"RELIABILITY Of 'in 

- 



KAMAN AIRCRAFT 
has openings for 
several qualified 

electronics engineers 

to |oin a small, competent and 
well equipped group of engi- 
neers who are applying unusual 

manned and unmanned helicop- 


of experience in design and de- 

utilizing transistors, magnetic 
amplifiers and electro-mechanical 
components and hove some ex- 
perience with feedback control 
systems, we would like to hear 


varied ond challenging, as you 
will work on a project during its 


J(aman 

AIRCRAFT CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


vigorous 

engineering 

climate 



CONVAIR - SAN DIEGO 

Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600 
Jet-Liner and versions, and F-106 Jet Interceptor and versions, offering experienced engineers 
unsurpassed opportunity for personal achievement — within America’s finest year-round living climate. 


PRELIMINARY DESIGN ENGINEERS 

space vehicles, supersonic military aircraft, nuclear 
propulsion, or commercial aircraft development. 


ELECTRONIC ENGINEERS AND PHYSICISTS 

components, antennas, radomes, and solid state investigations. 


DESIGN ENGINEERS 

(Wing. Tail and Fuselage) 

Commercial and Military furnishings, aircraft and missile electrical 
systems, landing gear and mechanisms, controls, propulsion. 


FLIGHT TEST AND SENIOR FLIGHT TEST ENGINEERS 

experience in aircraft flight test analysis. (Special emphasis on 


THERMODYNAMICS ENGINEERS 


AERODYNAMICS ENGINEERS 


DYNAMICS ENGINEERS 

To evaluaie servo and guidance systems for aircraft and 
missiles. Dynamics stability toads and aeroelasticity. 


MATHEMATICIANS 

Ph.D. preferred. Emphasis on statistics tor 
reliability and digital computer research. 


INTERVIEWS WILL BE HELD IN THESE CITIES IN THE NEAR FUTURE: 

New York City • Albany • Syracuse • Erie • Newark • Washington • Norfolk 
Kansas City • Cedar Rapids • Omaha • Detroit • Toledo • Akron • Sacramento 
Cheyenne • Salt lake City • Houston • St. Louis • Memphis 


Forward resume at once, so arrangements for your personal interview can be made. 
Write to M. C. Curtis, Engineering Personnel Supervisor, Dept. AW9. 

CONVAIR-SAN DIEGO 

3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


MANAGING ENGINEER 
STRUCTURES LABORATORY 

ASI 

ENGINEERS & SCIENTISTS 

Incumbent will hove BS (preferably MS) ME o, EE depr.e with at least 4 ta 5 year, 

^^.^^^hlni",'!” Lr^n.^ ,r ° nrf *" ‘ ,,VO ' 

sisal 

: “%. T 

mil 

pal accelerators. 


S 

ALL REPLIES WILL BE HELD IN CONFIDENCE 


FOR RATES OR INFORMATION 

About Classified Advertising 

Contact DL WcQr aw .Mltf Office W'arcl IJou 


™ imAsff- fr-sr- 

Z 

§si§I 

«-»» issd*"’ w. ? x&sr- 

1234 Air California 


EMPLOYMENT OPPORTUNITIES 


Immediate 

Opportunities 

for 

EXPERIENCED 

ENGINEERS 


Live and work 
in cool, sunny 
San Diego 



SOLAR'^ , 


Clear your way for 
advancement - NOW! 



You and opportunity — truly creative work . . . increas- 
ing responsibility . . . recognition . . . company growth 
— these yield advancement. 

At SAED, you wrestle the problems of small gas turbines 
with ever increasing power-weight ratios . . . enlarge the 
scope of your position with each succeeding job . . . work 
on your own, yet have free access to the counsel of your 





GENERAL (i 



classified Searchlight Section advertising 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 

Marvelous New POWER • New SPEED • New SAFETY • New ECONOMY 

The SMITH-SUPER 46 C 

«0,0 WB.OHT. SPEED: 

sr “ ;k^ 0 ^E 

L. B. SMITH AIRCRAFT CORPORATION 

Immediate Delivery 

lisi 

R985 R1340 R2000 

ENGINE WORKS 

D.C.4.B. 

FOR LEASE OR SALE 

Combination Passenger & Cargo 

Finest — In the Country — 

70 Passenger, Teco Seals. 2 Best Booms 

NOTICE 

THE AIR FORCES OF THE MINISTRY OF WAR 
SALE BY PUBLIC AUCTION ON SEPT. 4, 1956 

" irt ” 




NATIONAL SURPLUS SALES 


OVERHAUL KITS 
BELL COPTER 47G2, 47G 

C-46F FREIGHTER 

FOR SALE 
Quick Action 

• Anti-icing and De-icing 

DeLuxe BEECHCRAFT 
SUPER E-18-S 

Priced for Quick Sole 

«^fer 


pHS 




No reasonable offer refused on this 

LOCKHEED LODESTAR 

FOR SALE 

AIRCRAFT 



AERIAL PHOTOGRAPHY 
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LETTERS 


Successful Charter 


July 28 issue entitled "Group Air Travel" 
(p. 94), and 1 believe the story to be true. 

However, it seems to me only fair to give 
you another true story to show that indus- 
trial groups may benefit from low cost 
European vacations. To state that this 
type of operation can have a very important 

is in my 8 opinion an understatement since 
the American is well-known to be a world 
traveler and hungry to know what goes 
on outside the United States. 


American Bosch Anna Corp. in Garden 
City, N. Y. Our labor force is approximately 
' — ' .orked on the 


t Enrol 


ipean v. 




organizations overseas, notably the French 
Tourist Office in New York. I contacted 

lines as well as non-schedulcd carriers I 
received Civil Aeronautics Board regulations 
pertaining to charter flights and I studied 
them very carefully. 

Being of French origin, and having 
traveled extensively throughout Europe be- 
fore settling permanently in the United 
States in 1946, I worked out a European 
tour. Having determined the itinerary on 
a day by day basis. I submitted my plans to 
the head of our Labor Relations Depart- 
ment, received the OK to proceed on my 
own, and circulated a newsletter throughout 
the plant. Having received sufficient sup- 

and selected Tradcwinds Travel. Inc., to 
handle the European tour, and they sug- 
gested Overseas National Airways to handle 
the flight. 

After a thorough investigation and having 
found both Tradesvinds and Overseas Na- 
tional Airways highly reliable. I contracted 
for the flight and the European tour. 


i:15 p.m 


y. July 


nonth- 


and the ( 

ficent. 

Fifty-four people took the European 

Scwhidi Tmrel.'lM^W^iS' Pam, 
Nice, Rome. Florence. Venice. Como, 


magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 

330 W. 42nd St.. He ic York 36. N. Y. 
Try to keep letters under 500 ivords and 
pice a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 

Lugano. Locarno. Lausanne and Geneva — 
where we arrived Saturday. July 26. 

To culminate a wonderful vacation 
which took us through France, where we 
were officially received in Paris and Nice 
by French government representatives, and 
Italy and Switzerland, we took off from 
Genera for our trip back home Sunday 
morning at 4:45 a.m. and arrived in New 
York at 7:00 p.m. after the same smooth 
flight and excellent service which we had 
on our castbound flight. Every possible- 
hour of our two-week vacation had been 
used. 

Of course, there were some minor inci- 
dents. but nothing is perfect, and consider- 
ing the losv cost, this vacation turned out 
to be a wonderful experience. 

The flight from New York to Paris, and 
Genera to New York, came to less than 
S500, and with the European grand tour 
lo less than S575 per person. 

1 would tike to make the following sug- 

1 . Better planning to ensure that planes 


2. Better information to keep , 
informed of known delays or inconveniences. 

5. Keep groups of tourists under 30 to 
reduce the difficulties resulting from a large 


for making this wonderful vacation possible. 
Standards Engineer 
Garde^City 0 n! y !"' 3 C ° rP ’ 

Company Policy 

In your issue of Aug. 4 (p. 110) you 
published a letter signed by John S. Ilahi 


where rve boarded a Douglas DC-6A. We 
took off from Idlcwild at 8:40 p.m, and even 
though we were 1 hr. 10 min. late taking 
off. I must say that the largest part of the 
delay was due to lack of planning of the 

to leave from the same gate. 

We arrived in Paris Saturday at 4:30 
p.m. after one of the smoothest flights this 
writer has ever experienced. We stopped 
for refueling and service at Gander and 
Shannon. We were served three delicious 
meals on board bv courteous and experienced 
personnel. The equipment used was ex- 




took strong exceptions 


(AW June 9, p. 72) on the crash of 
Viscount airplane on March 14. 1957, and 
voiced opinions contrary to those contained 
in the Report of the British Government 
Court of Inquiry, the engineers who testified 
and the British Air Registration Board. 

We wish to make it clear that Mr. Hahn 
was cxpicssing his own views and opinions, 
not those of this corporation or its officers. 
His purpose in identifying himself with us, 
he explains, was to qualify as an active em- 
ploye in the aircraft industry, and not to 
suggest that he was speaking for Rohr Air- 
craft Corp.. which lie certainly was not. 

We are quite aware of the outstanding 
safety record of the more than 300 Viscount 


criticize the findings of official boards of 
inquire, either American or foreign. 

While Mr. Hahn has every right to his 

lie authorized to speak for this corporation. 
We deeply regret that his letter, which you 
published, may have left the impression in 
the minds of some of vour readers that he 
was expressing our views. 

Rohr Aircraft Corp. 

Chula Vista. Calif. 

Space Volunteers 

Re: “Space Man Evaluation Begun in 
Mountains." Aviation Week, July 28, p. 

The selection of space pioneers is some- 
times problematical. Assuming they can 
pass the physicals, what’s wrong with the 
people who volunteer? This method 
worked out fairly well for terrestrial explora- 
tions. c.g.. Columbus. Siple, et al. 

Mas. C. G. Schmim. 

Alamogordo, N. M. 

Light plane Rules 

Very recently in the papers, an aircraft 
accident shook a California town m the 
early hours of the morning. The pilot, with 
a student license, took off. following a mid 
night party, with two passengers in a light 
aircraft from a field that had no runwav 
lights, and with a pilot who had never flown 
at night. The results were inevitable when 
a ground fog moved in over the unlightcd 

The public clamors for stricter regulation 
of air transports and military aircraft, but 
no one clamors for regulation and control of 
flights in aircraft in which the occupants 
have less chance of survival than the pro- 
verbial snowball and at the same time en- 
danger other aircraft in the air and people 
on the ground. Why pilots flying light 
aircraft arc not subject to the same rules and 
regulations that are enforced on military and 
transport pilots is a question that must soon 
he answered. The nilcs may be there but 

There is plenty of money in this countrv 
that can be wisely spent to build Civil Aero- 
nautics Administration operations buildings 
staffed with controllers with police powers 
to sign flight plans, perform weather brief- 
ings and restrict obviously unqualified pilots 
and marginal aircraft. We've all seen them 
happen and in some cases read their stories 
of "This Happened to Me.” but are we 
actually looking for good stories or maxi- 
mum safety ill flight operations? 

Big steps should be taken to reduce this 
one more hazard to flight, which has been 
greatly overlooked due to the unspectacular 
nature of lightplane crashes. Vers- little pro- 
tection has been offered to the inexperienced 
pilot who is seldom aware of the dangers 
that confront him. but much can be done 
to protect him and his passengers in the 
form of more regulation enforcement and 
mandatory procedural compliance, or heavy 
penalties. H. B. Davis 

Burbank, Calif. 
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When the target is space and a million dollars' worth of missile rests idly on 
the ground— not even a long countdown helps. In a showdown situation, the 
successful shoot depends on the “go, no-go” type of test that pinpoints the trouble. 



NEXT TIME. ..LOOK TO INET 
FOR PRECISE GROUND POWER 


This INET 400-cycle ground power unit was 
tailor-made for the Atlas. In meeting all 
of Convair’s specifications for pre-flight 
calibration of electrical systems, the 
unit operates in parallel with the missile’s 
power system and provides remote control 
regulation. Frequency regulation is ±0.2%. 
With shock load equal to a third of rated 
output, frequency recovers to ±0.2% in 
0.15 seconds. Voltage regulation is 
±0.5% with recovery time at 0.30 seconds. 


LEACH 



Missile men desiring a special reprint 
of the above cartoon should write to 
"Count-down”, 
c/o Inet Division of Leach. 


CORPORATION 


AD, COMPTON, CALIFORNIA 


INET DIVISION 



Servomechanisms’ proven ability to design and produce consistently 
smaller and more reliable Central Data Computers, has established 
SMI as the pace-setter in this exacting science. This experience, 
coupled with our major scientific advances in new materials research 
and deposited film circuitry techniques, will meet the requirements 
of even smaller and more reliable subsystems for the 
spacecraft of tomorrow. 


'JBSYSTEMS DIVISION, Hawthorne, California 


MECHATROL DIVISION, Westbury, L.I., New York 


SPECIAL PRODUCTS DIVISION, Hawthorne, California 


RESEARCH LABORATORY, Goleta, California 


GENERAL OFFICES • 12500 Aviation Boulevard, Hawthoi 


California 


r orohtp 15. Ontario. 


The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limitej 


